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C = 1-1 3 4 , „ 

L ! - 2 - 3 J 



B = 



-1 3 5 

1-3-5 
-1 3 5 



[2 -3 -5 
-14 5 
1 -3 -4 



pI iil - \ v 



/4B = B/4 =0 t AC = /4, C/4 = C. 



jtu>ji- ! 



*CB = CB/4 t ,4 2 -B 2 = (,4-B)(/4 + B) t (/4 ± B) 2 = /4 2 + B 2 . jl ^y tJ (I) ^b^^-i-^ 



cAij*+X\ : J 3 *i J-*H 



]• 



/ = lo if ^^ n =4p. 4p+l, 4p + 2. 4p+3,^>^L--->: A*= 1, A. -I, -A ^\jl\ 

[i?H-?i]-[:-3-[-i4[i4[i.1 [° »]'[?»] 

^* U . *ij>rj* v^ 1 J-*'-**- ^^ ^J r j q j p jI-u^I l^ii* jl ^ Jj! J» Jy JJ! ^ li 






r = n = q\ m x p ~_ ^ p=r; mx^ __ | ^I^LI 



131 AB 



T \ 



2 


1 


<f 


1 


2 





1 


1 






t> :] 



4 1 

2 

10 

2 2 





"l i o" 


^ B = 


1 jo 




1 1 t o m 




■ 1 o" 




E * = 


1 
-1 2_ 





A = 



10H 
1 [l 

L° °~l K 



4 J* °| 3 ] 
b J, I 2 J 



5 = 



10 1 

'2 

1 [0 
1 !o 



4 = 



12 10 
1 ' 

1 1 
0*22 









[* 2 J = [ 2 j - 2 



[-2* a -6z 2 J 

'' &S. n x p *-jj)I ^ C -■ = [c iy ] ulT lilj /n x n UjJ j- J? = [A.yJ j A = (fly] jSL) - r t 

. (A+B) C = AC+ BC 

(i = *• 2 »: / * »• 2 p: * = i. 2 ») : i^- B = [A, y ] j /< = [ fl| y] ulT lii - r o 

n 
^yi ^-Jl d pji . Pj = J^jfc- J B j. j jj\ ^ owJI ^L* ^ p, >>L U>j lib 



u 



oUyu-41 : Jj*l J^H 



AB v>«tH~u* ' ^ cP^-J> ^fc>**^ 



0* 
0* 



A 



v >ji >u ^ / ^i ^ «ju-n 



,irut oe 1 " 1 - 11 ^ J j 1 -^ *>" J^ 1 ^ vU " ^^ "* <"* i ^' 1 
: yiJi^i>:icJup.iiiij>>isaa^wiij ^l* ^ ( j,ikii * ji^i Js. ) «»■« ^ - m 

. A c 3WJ *U Ji* > a OjS^ u! LJ j b £ 5WJI Ui* a 0& ol 14 : *>dl ( I ) 

. a JSU a c 5WUB ji* a : o-£«rtH (v) 

c ~ It-ii 5WLM .4* Ji* a oli c ^ 3^JI .4* J*: 6 01T., Z> ^ %U* ^ <* OlT til : iP uA ( a) 

^U>^ll V >J v-Jli jil^JI ihU t- i JilSJ ioU ^ oli>^il ^ UJli Jiljdl «W* ul j*j>- TV 

. JilSJ 4*^ C— J 

( i4£ ± JM) C = C (4J* ± JM) : oU * 



JfliMJ-^l 



olfljfl injl ^>o Jal*it ^/i*J 



^ a /; - -= JJLT Ijlj Lkijih* « 






4)^La* 



G ll °12 Ol3 



a m 






^2 


°23 ■ 


■ <hn 








°33 • 


■ a 3n 


. 





. 


■ a nn 


a ll 





. 


" 


fl 21 


a 22 


. 





031 


032 


033 ■• 





_°m 


a n2 


fl 7l3 ■■ 


■ a nn 



hjai HyiMA iJ ~J Lo i-ili. j Uc i-ili. ^yb Jjl _, 



D 



°11 





. 


.. 





°22 


. 











033 • 





m o 





. 


• a nn 



*i *i^aJJ 



jX-Ub ij^iu-aJLl »-u ^^J U I yiT 



D 



diag(o llf 052,033, ■•-.ann) 



t ilLJLi >;! 

JLT \ jl ilii Jl ^L^L. j ij^JU ii^i**, jc-G ^ Li a u = a^ = . . . = o nn = k, D '<ij*%\ S^ll j uLT I jl 

I" 1 ° °1 / r oi 

/ 3 =oio j 7 » - 1 

|_0 lj L J 

tj* P f >*^ »J' 7*-^'^' Jr* - / J"-^ 5-U-^ll 4»jjLaI ^y lJJj <-U ^ j! i**-^t j <& jJuaW **~J-S vloLS" Ijjj 

ji£ I n olj^i^ii 

- . /' = LI ... - I o\j 

I 1 2 3 1 

A - K - fi | OLT Ijl dilj Jli- . *y* -i-uT A^i^l ^1^ ^j^jJ UjII*. ^Ij^S-u^l ii^i^i 0| 

. 4)^*^, Jb ji* uJ JjjLSH jSLe_j *. / 2 . /* -= /*. / 3 = / 2 /* / 3 = 4 o\» 



It 



cMy^A\ U4 l>Ui» u«w : ^iU» J^dl 



1 >4*a& 4ju>« Cilfl^Oi.rto 

. U& oUJiV" Uri Lis AB - - £>4 «**i' B j A oli>^*li cuia^ lil 

-^ o jrdLii J&\ 

B ^A" 1 ^j >* ^j£~ j* B ^ AB^ B A - I ojfi^&isjaji* B > A cJlTlM 
. A=B~ l ^& ^ ^. J ^ ^l^ 1 ->* crj*~ . UbK LA ojSi 5 *>L-ll o! ( A ^jf* ^ jLJ B) 



- c*>^ M ^^ j» V^JI J-* 1 - J *>— i 



1 2 3 
1 3 3 
1 2 4 



6 


-2 


-3 




1 o o" 


1 


1 





= 


1 


1 





1 1 




1 



iJu : \ Jtt« 



jli ^jjl Jp ■£-» ^ A- 1 OL-yUi ^ jiT, a^t, :u-j^ j* j^. r j^y^^ B j A -^JlT bl 

: J (AB)" 1 - 5- 1 ^" 1 

~y..-\\ o\ 3 iy}\ la* j- ii>— S^^Jl ^>— o; . l«U 5i>— >« 2 -/«^UI ^ Jll A «j±^ J-* 

- Wi ^j£~j> iiii ! 

m x n '^jj}\ oli /( ^>^J sjl^Ij ^.^LJI jo ^oUi j* ^- ; Ui « x w i-j^ ^^ «>^ii ^ 



■[: : 3 



"l 4 
3 6 



CiU>L-U j« hU,\ ^ : ^Aiii J-Ji 



U 



: ^t Joi>^*ll JJU J^JL, £j** j* J&ji* g^f J^JL. uj — II 

( ^ + B Y = A' + BT 



3 5i>-*ll ; ^Ji JUL- 



12 3 

2 4 -5 

3 -5 6 

. &£, A + A ii^i^tLl oU /i i*-j-UI ^ iu^. o^i^M >4 CJlT lil — IV 
JlTliJ i^lk'^l^^^il S^^JLIojfi ^loUtf^ «>*— c~of= -^ «WUJI/| iujll ii^Ull oJU^Ii! 



F -2 3 

= 204 

[-3 -4 



: Ji U 0* J« ^ u ^_ > r <JU1I 0U^ J ^uik j^ . k jjuJI 0lT L^ ^ 5i>JLI JliTj i^iJU: tt^ « 
. ILAJ &:&*£. ii>-*- O^SJ ^4-/4" 0U /; i^joil j. iu^. «>*-<*• /4 cJLflil — V 

JU-UI ^^-jj . LT^ta* ^^ z ^ a + bi oli / = V^" ^^Tj Jy^- Ji*** b j a oLTlii 
^-A >y- *5)» z = a + 6i OLT ISJ . ^.^J jil^. U^- JT t jruil jl, ^j* a — bij a + bi 0LT> 1 

2 —a+bi yjk 
* k^ja iU«J jil^JI jil^ll ol ^' z^ = F a ~ a~ bi = a + 6i\ j ^ ^z 2 = ^ = o- 6* J«i = a + 6i OLT lil 

*i + ^2 = (a+c) - (&+J)i = (a-bi) + (c-di) = «i + y 2( .• z x + % = (a+c) + (&+J)» W 
z v z 2 = (ac-W)-(arf+fcc)i = (a-fci)(c-<fj) = F r 7 2 , j Zr z 2 = (ac-bd) + (orf+6c)i (ii) 



\o 



oUjfe*u j* LW* u*~ : i^Ain j^ai 



. L^Jiil^ v^lM^->*0^O* ***** ^-r* J^^" ^-^ ■""** 
,1^ l^ ^ JT >i^ /* j* gstf JH 5^Ull oU ; i*> W ^U LI i *>~ /* cJlT til 

a.\ 1 -* -'] b*w A-.\ 1 + 2i *1 ariJJ.-TJfc 

L 3 2 + 3iJ [_ 3 2-3iJ 

(JM) = k.A (*) j(^)= ^ (r) 

: J, U oL?l jS^r .*? !j jljll (iif ,, (!) j- 

(,45) - i*.tf : J ^"JMu-**^ 1 ^ ^> *^ U ^ >=i>~ v > J^l^Uil>l^>^il - Vffl 

,4* JS^JL jU-^IIj- j& j^iili ^Sij.( >4 jy»l>l «>-ll Jji*) /*' >^L /* J^ >y. 

: dilif 

( A)' — ( /*') J A ^yd<i^\JS'^ji^S tfjL-i >4 vji+JZtiJSvj*^ J>i^ 0J - IX 
[ -* 2 + 3ij L i 2-3£j [ "* 2 + 3i J 



iJL,^ 4»^A»«^ 



1 1-i 2 
1+i 3 i 

2 -i 






JjS5 o! Ul iJU^u 5JL. >> ^>^- >i ^L* o! j^IJ! J.J7 j / ^5 JSJ a f y - — 0/y ^ >M t* ^^ 



Ij4» A: olT lij iiJU-i* v-*j^* & A J* . i*JU*s. Vf j^ 4ij***> ^ A 



i l.-i 2 

-1-i 3i i 

-2 i 



o Jli« 



4»^A«<li> 0[ 



? to ULi 1^4* olT ISI j ? LT^. (^^ olTlil ? U LiJ^n 



Citt^aU !>• JbUii ^^j : ^1 J^iH 



n 



4»^jLsO^ A— A J 4-jL* j\* 4»j 



x* b^z A +- A' oli n iU-j.dl j^ io^. ^ji^x. y4 cJlT lij - X 

5= i/ 2 ( v4 + >f ) U=- >' ^>^ J>~^ «■ *i> ^ ^^ ^ >4 ^ ^>*~ Jf *b"j& - XI 

C - i/ 2 ( A - >f ) ^U^IU^^Io^i^llj 

: l ij U2i\ «>--ai u;j m l- ™2- •■•• m s- ^J /J! Jp L f \^ iu^ oli^L^. 4 4 2 , .... 4 S cJlf 1i[ 



A 1 

4 







diagM lf A 2 , ...,A S ) 



.[J r|^ a .[};]., ., 






diag(4 lt 4 2 ,4) = 



2 
12 
3 4 
12-1 
2 3 
4 1-2 



•* A$ j A 2 } A x oli^A^uJi ^riUI 9yJ±\ ISb 



;^IjVjv^>- &i s A > ^B=diag(B lt B 2 B S M = diag(4, 4 2 4) ~^ii - XD 

then XB = diag(4B 1( ,4 2 B 2 A^.WO ^ <uu (i = l,2 s), ^ 



Al^la^ JJL-j* 



J~»U- jv* 



«11 


. 


.. 





«22 • 


. 








<*»* 



^11 ^12 ■*■* *m 
6 21 622 .... 6 2n 



*»i *«2 •••• Kn 



a 22^21 °22^22 ■••• a 22^2n 



A****! a *m ^2 • ■• • SnAn 



: jc - \ 



mxn *>-j-Ai* oli> B o>«a- ^L. /w ir^ - -4 = diagCan, a2 2 , ...,o ww ) <ijk* i~ v * ii>a^al /IB v^ 1 



w 



CiUj**U <> tUii ^tiuu : jn\ J-a*J1 



: ap «su lift 6! 



Cf £="- 



[a 6~][c d\ [ac+bd ad + bcl _ Pc d\ [a b\ 
b a\[d c] = [bc+ad bd + ac] " [d c]\b a]' 



iSy^ h^ 



[2 -2 -4| [2-2-4] ["2 -2 -4] 

-1 3 4-1 3 4 = -1 3 4 
1 -2 -3jL 1 -2 -3J L 1 -2 -3J 



2 -2 -4 

-1 3 4 
1 -2 -3^ 



'^-r 



^jiW^jUL A d\J A 2 = A ^ili>j ABA = 4(B4) = 4fi = A ; ; ^i?^ , (AB)A , A A 

ijjjtW ij jLjL- <JjjLa- 5 Jl J* j^' ^5^—' BAB ^- ; 



- 4 



2 ■,. 



3 «r j-d' ,>* c£^' <-j-^*^4 



1 1 

5 2 

-2 -1 



1 J*ji- c 



/ = A*-A = 



" o| r 1 1 3] 1 1 3" 1 1 3I r 

3 3 9 5 2 6=0 / = 526 526=339 

_1 _i -3JIJ-2 -1 -3j J L"2 -1 -3JL-2 -1 -sj L-l -1 -3_ 

n vr->* rf* iJ— *^ A ( I ± A ) n =A o\j*j6 2 JJ-OI oli ^jiil i* ju~ ^^^- ^ cJif til - 1 
A(I±A) n = A(I±nA) = A±nA 7 = A. oli 4 2 = 0. A 3 = ^ = ... = A n = 0. o\ Lc 

(CA) B=C(A B ) <hUlj* gsie^Ji C4=/ j ^5=7 Ji**^ oU>L*. C j 5 j ^ U^>ISI-v 
. ( ? 5" 1 ii>^l! ^ U ) ^ ii^-xJ jl^jJI ^^1 ^ S = C = -^- 1 ^ >j .5 = C it 

(/45)" 1 - B 1 . ^- J : jtj»^-A 
fVj (AB?(AB) = (AB)iAB) 1 = I. ^ij^k 



{B 1 A 1 )AB = g*(A*-A)B 



B^'hB = B*>B = / 



AB&^-A' 1 ) 



A(B-B~ 1 )A~ 1 = ^•^" 1 



.(AB)- 1 = 5- 1 ./4- 1 : J. a^j (^S)- 1 oli v ylJLI JlbbJUlj 
{ I - A) ( / + A ) = JlT ( J*ii I SI j ) lit l^i «dU 5^ ^ <»>L*LI ojSS : Ji U j*^ - ^ 
. UdU«>L— /4 jtj A 2 —I jt illi^ Ef*5» (/-4)(/+4) = /-^ 2 = 0; ^^ 
(/-i4)(/+>«) = /-^ 2 = /-/ = 0. j A 2 = I of Uaj* ^UiL^>*. ^ ol^>J 

(A + 5 )' = A' + 5" ot ^>. - \ • 
i ^Jl ^S ^uJI j ^IjJI ^jJI o! ^jJ ot MSi 5 = [ by ] j A = [ ay ] >>J 
• «// + *yi j A/i ^ «/i v^" ^ ^^ ( A + B Y j &, A' ^U>^il ^ j ij+Aj 



«x/? l^-ji a9^a^. 5 =■ [ ^ | j wx/i 1^-jj is^u^ ,4 - [ a L j ] J>^ 
}J\ ^j jij^Jlj / ^Jl ^i ^Ju^'l J f\J\ ^£ji 01 , mxp l^rji vy-^ C AB = [ Cij J OU 

. (>4£)' i^Uil 

<>ii.<H 2 o in . ^.* /4'j. i fj\ &i jj^Jl^U 01 j ^j, b 2 j b n j j> B' ^j^J\^^X^\^\^b[ 

: j* B' A' j* i J J! & Sj+»}\ j j JJ\ <^J <Ja~a}\ J *s\J\j«a^\ 0J[ 



n 

2' 



. { A B )' = B' A' -. oljl^jjIJubj 

. (^5C)" - C B' A' : o\&j>- ^r 
(4BC)' = |04B)C}' = C'M*)' = C'B'A', ^ n iJUll^^l.. ^(5C - ( ,45) C ^xTl 

Uj£. Js^i^i. O^Sj 5= [£>/,•] = /4 -f A" 0U « 4p-j-aII Cf^.j* vj*«**A=[ajj] oilTiji <ul ja^j— ir 

y A" j *J ^ULLI ^aiJl Ojj ajj ^* ,4 ^ j }J\ & ij**l\j i JJ\ ^j ^vJI j v'^ _^A^i\ 0] 
01 j a y7 ^ A cr ' ^ iP ^j^J'j 7 ^J -.; : - --"-a 11 J £> 1 ^ 1 y^*' 1 ^1 6/y = a ji+ a ji &>l Qji 
. a1j£. Aiji-^. 5 01 j 6,y = 6y/ 01 J bji —■ ciji -f a ; y 0i! . flf^y y> /4' ^ 4 J&bi\ j*a^- 

. #£. ^>-~ V ( ^ + /4^ ) 0l ^' M +i4Y = A' + (i47 = i4'+ i4 = i4 + ^ ^ w ^Lil Jl bLU 
c-JLS^ ( Jaiii lj]j ) lij iij£. 49jjLus^ ^$J ,45 0U odU((l« 0°° ^ O 1 ^ jfl.r7« Bjy4cJli"ISj *jl o*^ — ^ * 

^nlJj-LJ B j A 0l3jaM*U 

. ^ /45 Ol^l /45- 5/1. JjSLi Mfl)'= B^'rr B^ =/lB JoLdi-U^ J>4 ol^>J 
jlj >45 - BA b\ Jili ^ gau j (A BY - 5'/T = 5/4 &\ (ABY - ^4 5 J ^ ^(5 Oi ^>J 

. ObJj-cJ B j A o^i j . a . n . U 

. ( villi" #£. ) ^j^ ^>^l, 5 — P'AP Oli mx« 4>-ja]l 
. «ttt* fiotU ^ giuij B' = (P'AP)' = P^'(P7 = P'^'P .= P'AP j;i , ( w^Lii>'i) yj^cJlT Ul 
. ijiJlrfaUt-^o! JJj j* giuj B'= (P'AP)' = -P'AP bti aJi)\£ Itii* A cJlT Ijl 
olf ( iuo iii j ) ISI OLlLju* 5 j >4 OU « i>. j^ ^ >^^- jpy^ B * A ^JlT iil <ji ^^ - \ \ 

k ixJI i*J ^S ! ,>^-U B-kl j A-kl 

^ilij^j /J5 - 5^1 JobJL.V ^ j>4 0l,>>J 
(i4-*/)(B-ifc/) = ^B - k(A + B) + li?I 

= BA -k(A+B) + k 2 I = (B-*/)(i4-W) 

. -OUL-V B-A:/ j /l-W 01 r Ai; U ^j 



w 



oUyLoll Q« ±UZ y±~ : J&\ J^^ 1 



(A-kl)(B-kI) = 4J* -k(A+B) + l?I 

= BA - k(A + J3) + A*/ = (B-kl)(A -kl) 

( UJl* ) o>: iJ±U vyua+j* ( OcJi- ) jj=d^l* uflk^ ,>*>— ^^ J^ ' CM - * V 

/I = dlag(a 11 ,o 22 ,...,o nn ). : ^>iJ! ^>^ibm x« <*- joJI olij5^>^Ji A4 ^>JI J^U- j*^ S^gf** 1 - 1 A 
M =*M = diag(*, *,..., A) 4, jl j A:/ JSU b A jxJI ^ U> U^U JJI ioxJI «>-ll ibf j£* <il o*>. - ^ 



,oU > .Jiv )? J^'? ^ ^ A*-A q = A q *A* J' 



-13 5 
1 -3 -5 
-13 5 









2 -3 -5 
-14 5 

u * ~ 3 ~ 4 -j 

: ^j5 = ZM ^= ot j . tf>«Jl ^ jLJU 5 = /-/i j' J* J? <^' 5j jL*. *>-*- ^ cJtT lit - t T 



/4 2 - 4/4 - 5/ = 0. J'o»^ 



■[•!■] 

P ' 3 1 
= 1-1 2 JlTlil (o. 

Ll 2 lj 

[_! _! _f|2 r o 1 o| 3 [ 1 o] 4 
1 = -1 -1 -1 = 1 

lj [o lj L _1 -1 _1 J 



?■- 2/1-9/ ^ 0. JL\ . -4 9 - 2-4 2 - 9-4 = 0. jl 



otriii ( i )-rr 
') 



/. Jlj»jj-r« 



2 i-r J J 3 «i JJ J «»>«-«■• -4 = 



.*jM 



jLJjJlJ J? 



[-2 -1 -6" 
3 2 9 
-1 -1 -4_ 



2/3 -1/3 
ObJiJU" J? = -3/5 2/5 1/5 J .• A = 
7/15 -1/5 1/15 



-3 2 9^0 
L 2 -3j 

r i -3 -4l 

*.y- -1 3 4 I 

L » - 3 - 4 J 

r i 2 3] 

-4=3 2 
L-l -1 -lj 

[i i I 



d-ji-r* 



1 <j'^»^-t"\ 



ciU^u^ll ^ LUii ^ : jmi j^ii| 



T. 



diag (1,2, 3) *. UjJuJI oli>^JU JT ^ _,t ( I )-r\ 

diag( Qll , Q2?i ... f a nn ). ^ iXjuJI oti>^il JT a^l ( v ) 



-4 1 -1 ^£~^ 2 5 7 
L 2 1 1 [-2 -4 -5j 



1 


<f 


-2 1 





-2 


1 


.8-1 


-1 1. 



^rj^~ j* 



' 1 








o" 


2 


1 








4 


2 


1 





r 2 


3 


1 


1_ 



(')i' 



M 



j»/-rr 



r-2 , -i 

|_3/2 -1/2J 



>>' 



B 3 



-^Sow .lU^V 



[J :][:!]-[::] 



>yi- rr 






. o 



1 3 



/*. -f^ <* = 



[4 3 3"| To 1 -ll 

-1 »1 ; 4 * 4 -3 4 
-4 -4 -3j L 3 -3 4J 

p, oi 
[>i -> 2 j 



^ ! 0*^ - To 



10 
10 
a 6 -1 
c d 0-1 



^T I ^_)>»Jij — 



ra 



^j.^*** p ^ (A Py = tf'S {ar ) (6) (M) - = w - ( v) (/4 y = ^ (') Ot^^-rv 



./IK 



(^SC)" 1 = C^B^A- 1 ^u*^-r/ 






(15)=Ifi. (*) (iM)=ifeJ f (r) (7+~B~)= 4 + fi, (-) ^-^.('J^^-n 



'^ ^ = 1-i 



iiJUj:. 



1 1 + i 2+3/1 

1-i 2 -i 

.2-31 1 J 

-1 + * 2i 1 (v) 

-2-3i -1 J 

. iJL» j*fc lB ( >-) 

iil Uw. iJL* jsM B j Vr* j** >4 ( -> ) 



( I ) ul^^- £ T 



•^* fl = 



Tt 



cUji^Xi ^ bi*\ >y : ^aai j^ai 



OjSS (A) HA jl» v^ v-^ 4m\j^ hyu^J A iiJir A <Ju*j^ ^>^L. // cJlT HI *I ^^ - ti 



iXjj 



& 



j! iU* JjSi g , A ; B\ A' ; B l , A- 1 oli j^L-v" «j ^ ^ -ir !i ! ^ 0»^ - * 



Z*\ijJL*L\ 






A 1 


n 


X 1 


= 


A 





A «A jn(n-l)A 



A" 





nX 



n-i 



(-) 



A 1 
A 



n n-i 
A «A 

A 



(l)d&ji-**- 



. LajI iij£. O^Si 
i^M*. C j v^j^ *>— 5 <t~r A = 3 + C JS^Jb A iu^ V— J$~ ^ u&L *' 6*^~ ot 

>l^= 5' , B'a' ^ A^ ( 1 ) OLi BA= 3 3 A3 = A jroi^U! 5 j 4 ^ JT cOi^ lij «ol ^^ - a a 

utj ^! bjUu 0U*>^. 7 2 (/->*) j l / 2 ( A -h i4 ) o\ y>J? "^ ^>— A ^ v 4~*^ 



o] ( y>j*A+ l or^** A w/ SjjL-al OlTijI — 



V 



diag<1.1.2.2). M diag(1.1.2.3) ( ' ) ^ ^^ ^ U ^^^ ^ ^ " ° A 

4JUII I-- j^\ & uliu^ JUi>^L. 5 j A d-r diag(^.fi) (^) <• diag(^.fc.c), (I) : v ( > ( 



«i+ m 2 = to ^j^ 1 >l^r>>^>^ B V B 2 B s ^ diag(fi 1( fi 2 * s ) : ^L^l 

. ^alloU-U 5 j A b\ dyu Lili ; oo>-» j^ Oluj^ Obi^U^ £ j A ^ /4i? = JlTlij - -\ . 

(i=l,2,...,s) c i^oJI ^ii ^ B, jAj^ B = diag^,^ fi^ ^ 4 = diag^Ms 4 s j'ulT li] - m 

: *J' u*> 

4+fl = diag^i+fii./la + fia ^s + fi 5> (I) 

AB = diag^ifii.^sfis A s B s> (J) 

trace /4fi = trace ^Z?! + trace /4 2 #2 + ... + trace A S B S . ( r) 

. OwL.V 5 j ^ cJtT (J^aililj) 
<. OLju* 0[>Ui, j j r vi-e- B = r A + si oifj n irji & ioj> ^isA* >4 cJlT IjJ <ul j*^ - ir 

. uLJL-lJ B j A 01* 

Ti52 ^ r 2 s l -O^Ssj ^.i^ ioAt ^U- ''1.^2,51,52 d\ j /? i>- ;-U1 ^ uljo j> OLi^i*** B j A jl ^ jiJ — 1 J 

. ijcJj oJ B j A cJLf ( i*5» Ijlj) lij (, jrcJLoj ^ = n/4+sifi, C 2 = r 2 4 + $ 2 B jaj*~*U o\ j*j>. 

• ' — c* ot^ ( o^V ) 0^ f^j^- kj^» ( j y ) *-*-* o\f ( *- ) ji o^j 1 — ^ ^ ( ^'v) ^^ ^ (vO 

: ol^A^ ^>^ A J JIT, « ^ ' jail j* jrjxw j> ^^i^*,. B j A cJlT I3|— -\"\ 



4/tinj^i 



L^IT ;Sy-L 1,2,3 W* 11 ^-^ 3/ - 6 JoUl jc*l I Jjl— uH 
123 132 213 231 312 321 (3.1) 

: Uif o^L 1 ,2,3,4 W^ 1 ^UoU 4/ = 24 JjjUI J^I ^ J^U iJl/j 
1234 2134 3124 4123 n , 

1324 2314 3214 4213 { ' 

jr jJ 123 JiJiJI u! a* 4 (3 . 1) j *illi Jli, . ( &J ) ^ jj 4il Ji-urJi la* ^-J UU ( Lj^i ) U-^j 
jr-j 3 joJIaJu^/^jj 312 JjJUjJI oT» 2 jjuJIj^ 3 ^a_Jl u^/ <p> 132 JjJliII ot, oLfU ^^ V ^ 
j~-* 4 ^-ui! ^ 2 jjuil j^ 4 jjuJI j^f ^ jj 4213 JjJuJI uli t (3 . 2) j L.I . 2 jjuJI j^ 3 j-uJIj 1 ^aJI 

. 1 iO-JI j^ 2 i-u)l 'j^j 3 j-u)I J--J 4 ^a*J!j 1 ja*Jt 



a ll a 12 a 13 



a 21 a 22 a 23 * 



.. a 



in 



.. a 



^271 



a ni a n2 a n3 •••• a rm 



a iJ 1 ^i 2 a 3V"- a »i n 



JS J* JaJW JU-lj j*A*£- JU-Lj OjU>l l 45jg-..?ll dOA 



(3.3) 
(3-4) 



^ Jjls J^I^JI 4-U J /$\ JJaJI iJi^i. u^^Sj d^ t jLx*^ ^ 15" t J*I>*JI v^"> f (3 - 4) j . o^a-saII ai* £. 
^jUi JJlj 1, 2,..., /i jUp^I oVjLs. j. SJb-lj ^ JUJI JJaii /i./ 2 - ***>/n SJI^I uj l,2,....,rt ^JJI 

Ji^Jl U»u^L. ^- I j\ e j 1 Jz....j n = +1 »* t 5JWi J-I^JI ^ / lf / 2 Jn j*** jfXJ ^ 

|^j JjA*: Sl^JLIj (3.5) JSOJI ^ Jjl V >JI J^l^ JT ^j^f c |^| >^U U > J J J ^ 5->JL^X ^* 

Ul 



I e iii - 



-Jn ai A a2 & "" an 3n 



(3.6) 

p =rt ^j-i J.oUI »a* jop uIj 1,2,....,/i v-UjUfr^l JjjU /i./2» ••"7n Jp ( j^*>-ill J^j d-*- 



fejj, v jft^, samm : «uun j**» 



U 



"11 "12 "13 



a 21 a 22 a 23 



a 31 C 3 2 a 33 



£ 12 a lx a 7 % + € 21 o 12 a 21 



3 j /i - 2 ^l>j (3.6) o- 

«ll fl 22 " °12°21 (3.7) 



6 123 °ll022 a 33 + ^32 ^l^^ + ^13 a 1202l033 (3.8) 

+ ^31 °l2 a 23 a 31 + £ 312 ^^l^ + 6 321 ^13 °22 °31 
a ll a 22 a 33 - °ll a 23 a 32 " a 12°21 33 

+ a V2 a 23 a 31 + o 13 a 21 a 32 - a 13 a 22 a 31 

a ll(°22 a 33 - 023^32) - 012(021033 - ^^l) + «13( a 21 a 32 ~ 22 31 ) 

«21 °22| 



Oil 



°22 023 


|°21 023 








" °12 


+ 


°13 


°32 033 


1 |°31 °33 







°31 a 32 



: \ J&« 



1 2| 
3 4| 

2 -ll 

3 ol 



= 1-4 - 2-3 = 4 - 6 = -2 



= 2-0 - (-1)3 = + 3 = 3 



-r 



2 3 5 

1 1 

2 1 



2 


-3 


-4 


1 





-2 





-5 


-6 



•1: :i - »n ;i * -i; : 

2(0-0-1-1) - 3(1-0-1-2) + 5(1- 1 - 0-2) = 2(-l) - 3(-2) + 5(1) = 9 

= 2{0(-6)-(-2)(-5)i - (-3){l(-6)- (-2)0i + (-4){l(-5) - 0-0? - •> 
-5 -6 

\ aULi >;i = -20 - is + 20 = -18 

. (3.6) ii^UJL I A I Lflo.^ J»*j i*j ^* ^a,..rt* A -j ^*J 4 jlJ! I-u ^ a^j^ J^J 

,*£cuJj yi*Jl l£J^~ i L>*?^ '*** ^ V^ 1 ^ J5 - " *J li ( ^**JI) t-A*aJI l-i* i> ly^i^ i^^* 2 (3.6) fy*^ .ij-U- ^y Jb- 

: JV 
. /4 = 0U L jJUa)\ Ljl— t i*-^ «>^* J ( J >^) *-*«* i>* s*^ J^'J^' 'M -I 

J*i^Jl jbii 0L A t>» 4JU J^^t O^Lc. (3.6) t> .u- JT Ol gj A 4SjJi~ai\ i}jk^ A' 0^-=^ 

: J jr-^f JWI^JySlI ^Jl^^^L 



\o 



4juj« ay**** ejoa* : t^Jttll J*a*11 






W = * | '^...in^ii^-H 1 



k\A\ 



dUiJ 



c5^- ! ->i A: j ^^ 5^o*il jU A: >a-JU j ^ | o^i ( ^) ^l^ ^>U ^ ^^ J^ 1 ^^ •M -HI 



J^ 






a ll * a 12 a l3 

a 21 &a 22 a 23 

<*31 ^ a 32 a 33 



*11 "12 "13 



*21 "22 "23 



*31 "32 "33 



*11 "12 



*21 "2 2 



*13 



*23 



ka 31 ka 32 ka 33 



/ f I j i JJJ\ J^L^ J>$\ jJL*att Jro ^LIL. A JC. ^J ji ^^iU^J £ >^JIj >^ 

tobli)ll Ji>Ji c ^^XJb u S~}\j \B\ j^>^U^ I /I I H jLd\. (3.6) j v> >^ J^! 
| j? | jj^(3.6) o- ^ J JJ^ j oUT Ul j* -l* . I 5 I ii>SO- j* ( 3 . 6 ) 01 J>* jl lu& 
-jjUJ jy: £. (3.6) j vj/^ J& ^ ■ >j ^ u ! L - ru; J"i ' J?» *+l £^J ^ J**-* ^1* 

: J \ B \ =■- - \ A \ Oj&j I * | 3j±» ^^j» 
■ \ B \ = — I A | J>£ -uji jdjjl~ (uiV) 0^ ■> ^M^ A j* B gjity .TV 

. I £ I = — I A I JU <- (jiVO J^- J oy. ^J-^ULb A j* B £> W .V 
j^SL oli ^4 ^ ( l^>) l*~* £> 3y i fj\ is* (-v^') <-*-*JI j'^Jj A ^ B ^ li[ .VI 

| 5 | = (-!)/> | /( | 
. | /4 | = Jli j^lku >* j,(jb^) jLL* jlf lil .VII 



a i; 



= fcn + <?i 



j^A^ f'J^T (>* Lj>^* A J^ J jiH .Ja-JI ^H»Lt J* ^^aut JS jl ^ ^iJ 



: j^^iU (/= 1,2 n). ^ 



Ul 






Jn Cl A a2 i2 a3 73'"- a nin 



*n ^12 &13 ■■■• *in 
a 21 a 22 a 23 .... a^ 

a ni ^2 a ns .... a nn 



c ll c 12 C 13 



x 21 w 22 u 23 



-m 



*2n 



*ni u n2 w n3 



o.i^/7^ > * J> f|^j *jUT j£x *ili la^/> ^j^^f ^ o* i A^ ! ^ (-^* JI ) *-*^' y^ J* y^^ JT jlTlil Vin 



<Uij* iifitrnt »■***+ I ttillll' J^all 



: OUt^ VU-I ^U>JI jl 
•>•«-»! ^.r*-**; • fj & ( ij*»" ) >-i- , l s*k* «Ub t /< ij-LJLI j> B ijx-ll c-cjt Ijl .K 

. | 5 | = | A | Oj£j«iJi * ^/T(y)jJ SjfcULI ^Ul Ji^U 

: Jli JUu 



fl ll °12 


°13 


°21 a 22 


a 23 


a 31 a 32 


°33 



a xl +ka 13 a 12 a 13 
a 2 i+fca 23 a 22 a 23 

031+* a 33 °32 °33 



Oil 
°2l 



*22 



*23 



a3i + *°2i a Q9 +ka 22 a 33 + ka 2i 



v - r JiUll >;! 



lil (3-6) ibUb ;lLdl | ^ j ^j^j (3.3) j ;lLdl * ^j-xli oli >T iu>f S>Uil Jti 

■a /y T^M ryj aij ^^ jJl>IJ*Ulb (-!)<+' j A/ iy | ^Ub l dJ > >-ll 



JU 



¥, 



°22 °23 
<*32 °33 



AT 



12 I 



I °21 °23 
°31 a 33 



a u o 12 a 13 

°21 a 22 °23 

°3i a ee °33 

kJ = 



jir im : i Jii* 



°21 °22 
°31 °32 



«u = (-i) 1+1 knl = kill, tfis = c-i) 1+2 ki 2 l = -ki 2 l. 

1 + 31 I I | 

o£i3 = (-D k 13 l = k 18 l 

: JSaJi (3.8) 5-oUI Ua^ Jbtb j 

Ml = «11 kll I ~ «12 kl2 I + <*13 I Afi3 I 

o 11 0£ 11 + Oi 2 0£i 2 + a 13 0£ 13 

: 5Jt=)U>JI jaj*M 4JULI j 
^ jJI V >H J^!^ ^ fjU (3.3) J SlULI '«slA\ J A ±~\ A \ SajUI ^J jl .X 



°iiO£ii + Oi2 0£ i2 + 



+ ^n^in 



Hi 

^irt* (3.9) 



fe=i 



o^ity + aaj« 9 j + ••• + ^anj = ^kfikj («',/, = 1.2 n) (3.10) 



TV 



<Uij* 4«|iw*« »A*M ; £iHiN J***11 



: jA^otbSOr Vn i>Jl f UiA4j 

: jjSi <;u r Jlsti *>t-»- ^ cJlT is] I X Jti« 

a 3i*3i + 032*32 + Onr*0£ 33 = Ml 

a i2 (t 12 + 022(^2 + a 32 a 32 = Ml 

: 4_jf 1,L 

a 3l0t21 + "32*22 + °33*23 = ° 

O 12 0£ 13 + 022*23 + °32*33 = 

^^Jj sa^l yJ ^ jjj m ^ 4jI>1I ^^ vV A*/ 2 /m toIUit^^J 1,2 n ^-^ 

*«♦**+ 2 *n j 7«*i.;m*2 Ai j* ^ , ^ it ^-^ ^ VV vM ^^'j J»>-JI ol lj**t 



Ji»J2 in 






*2tA *2«.fc 



* Jr*1*.A|+2 At 

***l'*«+2 *rt 



0i «+iJm*i ai « + i»J«*2 



■*2.i« 



a Wi fl i».A '" °VJb 



**«*l.Jfl 



**«*2'Al+l ai «+2»i«*2 a *« + 2.Ai 



(3.11) 



(3.12) 



. A iijji-«J 05=4*^' jrci^A-^i OL— j OUIj 



1 <1,<2. — .S| 



^^'^-s-U^j^ljjr, v4 J ;^lloi>*iO 



i»+i»i«+2 Ail j 

"•i i 4* I 

Si+i'V^ Si I 



OLb^t OjS^ A = [ a/y ] *— Ull U jJI ^ iu>l Si^Ull I f JIS* 



2.4,6 I 
M,3> ' 



°12 


«14 a 16 


«32 


a 34 °36 


«42 


O44 O46 



1451 



1*21 °23 I 
°61 a 63 I 



4juj4 Aa^ua* ojoxa * Wilful! J«a*]1 



TA 



p = i! + *2+ ..- + i m +/1 + /2+ — + / m 



? = *m+i + l m+2 + — '+ l n + /m + i + /«+2 + — + In 



(3.13) 



(3.14) 






>Jn 



^9' (-i)' 



h,h*'-> Jw, 



A, 



H.ts. 



utV* tj JO-ail ,-*-J L*U 



*"** *■ 



AJ2 fo\ , ,t ,, o| Ja+i.Jm+2 ^i 



l «+i» l m+2' 



J- jrjj^ iU^ 1 ' SjU)M jl Ji^^. ' | /^'g | - ^^' ^ ! •* 1+3+4+2+4+61 ^2,4,« I .1 / | 2 ' 4 ' 5 I o\ j 



^i 1 = %ii" 



Ji 



s % = [^iJi] c^" ( 3 * n ) ^ W=I ^^ 
^ I H.Ji I | ^.tg t n | 

: o\ *4 A ----- [ dij j wLL'i 4>- jail olj a*>jL\ iijA-all j I © JUo 



2,4,5 I 
42.4.5* 1 ~ 


a 9Q a 24 a 25 

«42 a 44 a 45 
a 52 a 54 a 55 


• l£.i 


= 



a ll a 13 
a 31 a 33 



V U^ JSU ^j^\ ^\ y> L . /I J OLL^u OL^J 



j J 



dj± ^ 



. I A j o4»*J <- — Lib ^jJ 
2 31 



-1 4| 



2-4- 3(-l) = 11 



1 2 
3 4 5 
5 6 7 



(1) 



4 5 

6 7 


- 


3 

5 


5| 

+ 2 

7| 


3 4 
5 6 






1 6 








3 4 15 


= 








5 6 21 





= (l)(4-7-5*6) - + 2(3-6-4-5) 
= -2-4 = -6 

1(4-21 - 15-6) + 6(3-6 - 4-5) = - 18 



1(3-3-5-1) = 4 -j 



1 





2 


3 5 


4 


1 3 



w 



<UlJ« 4fljfeA« OAISLq : t±llttJ1 JtAftll 



SJL^lii^ ;>UJ ^Ul Jj</I ^j 



?Up J] »Jl^I — T 



-4 


1 ] 


L 1 1 







1 1 


L 1 


1 


1 


-4 ] 


L 1 1 







-4 1 


L 1 


1 


1 


1 -< 


1 1 1 


= 





1 -< 


[ 1 


1 


1 


1 ] 


L -4 1 







1 1 


I -4 


1 


1 


1 ] 


L 1 -4 







1 1 


1 


-4 



1 a b + c 
1 b c+a 
1 c o+ b 



JJUJI ^u^JI 



U- 4 



jb! ^J 



1 a a + 6 + c 
1 6 a+5+c 
1 c a+b+c 



^itn J] Jul j^i ^L^l-r 



(a + 6 + c) 



1 


a 


1 


1 


6 


1 


1 


c 


1 



&\j J jpV S t cJbl 



Jl JJ <Jl~*l — 






a^+ bi a^ + bQ <*3+ 63 
c l+ °i c 2 +o 2 c 3 + a 3 



2 



°1+ & 1 02+^2 03+^3 

^i+Cj 6 2 + Cq &3+C 3 

°l + ^l +c l G 2 +6 2 +C 2 a 3+&3+C 3 

6 a 6 2 fcg 

&l + c l 6 2 +C 2 &3+C3 
a l °2 «3 



&1 &2 &3 

c a c 2 c 3 

a l <*2 °3 



a 1 + fc 1 02+62 a 3 + 6 3 

^1 + C 1 ^2 +c 2 ^3+ c 3 



Oj_ a 2 03 
6j 6 2 6 3 

c l c 2 c 3 

: jl cUwi juj J ^Jj - 



\A\ = 



2 
*1 


*1 


1 


2 
^2 


<h 


1 


2 
«3 


<h 


1 



= -(Ol- 02X05- 03x03-01). 



J/ji^ JUJI .Ju^JI c >l 



Ul 



. £nt.U JU^SL a 3 — a t , 



22 
°i - °2 a i - «2 
2 

2 02 1 

2 

03 o 3 1 



(ai-as) 



<H + a 2 1 
a 2 1 



2 

a 2 

2 

a 3 a 3 1 



. 2 



: j^j <;U Js^y-I »JJ» i^L. Ulill 4>- jjUI \y. \A\ jl tc 
|i4| = -(oi-^X^-^Xaa-ai). (0 

yi -iJ- 1 I A* jl ( I ) J- pZit j \ A \ J* 4*- y a 2 t tf 2 ij^W ^LjJI .^ ^ >^^ J| 

( J^i lijj ) lit ^*e I >4 I jl Ji^^J . ^^.i and \A\ = -(a 1 ~a 2 )(a 9 -a 3 )(a 3 -a 1 ). k - - I 



JUtj, Uju, tMt, : >Miiii j-.il! 



T. 



| ,4 | - j \A\ = - \A.\ d d&&igkj \A'\ = \A\ tix-4 II 
1^1 ■.-, \A'\ = \A\ JUT, // i>Jl Jj laUi-l yf = /4' jj£j <ul» iJL.>» A J U 



W ■ f € AJb...4, Bl A a «A- fl »Ai = ° + w 



Ul 



^ e kh-J n ai h a *i>." a nJn. = a_W 



JLi 



>J.Ai ^ = 1 2 3 2 1.. i-»>-ll j - a 



pi 2 3] 

2 3 2 .. 
Ll 2 2j 



a » - ^H? l\ - 2 - 



a » - i-»nl 2 ■ - 2 - 



-»-(-!)- I j ;|-i 



«*, = <-i>—i; ^| - o 



«.! - (-D 9 *f 3 3 3 | - -5. a„ . ( -ij"|J 3 J . 4. «3s = <-i>-|J 2 3 \ » -i 



+ - + 

- + _ 
+ - + 



; Jbdt JS^JU ( i ) *lsf jSCr <il 



a n 



°22 ^a •*• °2n 

a 32 °33 ■ * • a 3tl 

°rt2 a ns •*• °nn 



(r) 



a xl \M, 



ill 



H 



4**j* 4«jfe*« »jj*« : itaiilt J^ait 



K/ ii>Jlo* £* J-^ 1 C*-l) Jl ^^ ^ s fj\& >j**U fa A o*£*JH B a^l^ 
B ja ls >~ o\ja lsJ *B j JjSl j^J|, Jj^fl ci-JI j ^ ^JUI^JI uU dli > 5,^ . | £ |=(-1 )^ 1 |^4JoT 

fl u I ^1S I ■ i J a »- *J* *4 ^"i* ( r ) *»^' ^**rf l*"**^ 'M . ^ J* ^1J j**^ *-^l Af 15 Li^ii Ja^L jM 

a ls >5jjU-Ij H)*" 1 |^| *j-*"- l*^ l^f U* ^ ^ J.UT a u ^ Jl |#| ^j^ L^IT ^ 

\a\ = ^{(-D^lATj + a 12 {(-l) 1+2 |tf 12 |! 

+ - + -wk-D^k^ll + ... + i»I(-l> 1+n |tfi»|l (3.15) 

= a tl a lx + o 12 a 12 + — + a in a in 

^IJ>> |^| ll>Lu (3.15) ^*— . i - I j** (3.9) J* (-1)*- 1 - (-1)* + 1 old^j 

•jUL <JU J^JJ ^ t (/ = r £*j> (3.9) j*) r ^V' & JJI J> > t | 4 | ll^SLi. Ol 
U*# ( r - 1 ) J Sj r fjb & *JuWI- Ji4 ^ j- L^JU J*** Jll y^Ull 5 j£J . j*UI OU^JI 



J 



(-ir^c-ir 1 !^! . (-n r+s UI 



j. a rJ >L*. J«~iJlj j» B j- a rS ji^uiii) a r s j* & 0- ^t^ ] 3 j~$j J^ 1 «-*-«" j*" 1 * ^ 

« rs {(-D r+5 U rs li 



: j_>0>- ol IJU je ~Xju j 



:^!>uT a rJf ^>J» |^j ^^JT^ 



^^iM^llfrJl 



2^ a rfc a rfc 



/ - r 



(3.9) 



k^oixj + A 2 a 2 j + 



otj*^ n '^rj^Cr A --- ("a/yl iu ji* it^^JLl J a,* ; ^^J jil^l J-Uli a,y ulfljj- ^ 

a ll a 12 ". a l t j"l *1 a l,j+l *■* ° in 
«2i °22 ■•■ ^.j-l ^2 ^.j + l ** °2n 



+ *„(* 



'«7 



(i) 



°ni °n2 ••■ GnJ-i *n °n,j + i "■ °^n 
»*-rt-fe kn * a nj *- ^ *2 H 02/ J* J *l - 0yy u^ lT^^-^ ot -Ui (3 . 10 ) o* ^^ ut ^ ef" 

• A a* j fj\ & >j~ft a* 
(j =^-y J r=l f 2,...,w)^ = - Ar r =^a r v0^U4^>-ll ^ jLJ(i) JSjjI^I oaiil of Vll ^JtJI J] bU^-l *d 
lA-^i ) ^^*r = a^ + ikiVj.J^ Uaxp |>1| ^(i) J^jl^l S^l OUVII j VIII 0^>JI JjbLJUlj 

. (J ^y J r = 
•^ ^ / 4 i^l ^ J^JI ^l^ ^ Wj >;»^ ux* (3.9) ^g=ii"J?l (i) J ■ v^ 1 ^^' ~^' 

^l .^2 *n* "*- 



-Uy. ttjt*, feu* : iMun J^fl 



rr 



Ml - 



28 25 38 




3 4 5 


42 38 65 


— Ml - 


1 2 3 


56 47 83 




-2 5 -4 
2 3-4 




Ml = 


5-6 3 
4 2-3 



ill - 



1 2 
3 04 

2 -5 1 

1 4 8 
-2 1 5 
-3 2 4 



(i) ^i- n 



-M 



1 2 
3 04 

2 -5 1 



o»a 12 + o-a^ + (-5>ot 32 



-5(-lf 



1 2 
3 4 



5(4-6) 



-10 



: ( IX iJiJI >1) ^JUIj^Ij- JW» j^ijj^ ^>>(^) 
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C = H;1(-^)-H~ q \2)>H;1 =1/3 j B „_ ff 12 . % ( 3 ).ff 13 (-4> = ff -fl V— * ( * ) 

L ° ° U LP o iJ 

. B c = C « = / ^J^(->) 

K ij( k )- H ij( k )- J aft) -- H { (k) j *U- H i] d&JlV)-™ 

4 ^r^U* e-ajju (-'y^Jt J*#U- /?' JU ; «J J lXP\ C*\syum* *-f j* J-*^*" R OlS~ lij *Jt ,j*j> (•->) 

juili > oui>^ B j A <Uiriij^i bU j* BA j AB j. Jf j^ (I) : Jj U 0»^-lA 



jftlttli : <j**iil\ J-*H 



ot 



**Jl jlii* jrJt g 2 j P 2 jr^W 1 -r— ^ * ^ U j^ J! S 



"l3 6 -fl 

145 i ; 

J 5 4 3J 



o^uJLI J y*-\ — y 



(«+ I) i*jl— i *■ J»i^ i-JJU n o-j^t J- ^y^* iiji-^l Vj^ <*>**? J oU^JLl j-U- ol ja^j ( 1 ) — y \ 

j*J\ 4j\~> i. jiiSlili 4-— JL mxn W~*-j j i*>*^ v>^ ^^-f J c oli^i^Jll jo* jl ja^j (^») 



B -fc- ^ji^Jl <>-j-ili ^> ^j^ o^jIa. -b-^l* i 2 L^ 



[12 4 4"| 
1 3 2 6J ii 
2 5 6 lqj 



jJL*al\ C-i\tc-\ I jl — 



rr 



,4# ■= WJI Ji*\, 



Q-b 





o b o o 

abed 
S f S AJ 



. iij^**' ilotl a. 6 A i-»- 

B ^ P A Q Jj& Ju^ () ^ />■»— r.*' • <^*^ f ill— 1* j* B j\ ilLii ^ /J 0Ui>**il - rr 



0*> 'a 



- j4Jl ^JLi j_y 4» jAwA* D 



r^ li^jj mxn *>■ j^ j* 4» > i**. A v^JlT i jj — r t 

• r /4 + r flO t ^.-r 1 "^ A -\- B ii^l^JLI 4JJ *J' 
I /IB I = I /4 |.| B | ol c-uli B «yu*J UbiM ^Jl j^l j, JT jLipL 

. ) ,4* | - ) A | . | B | ul ^ oU l^ J^l > . S-uJ, cJlT IS! ( I ) 
. jy*5 =*-- | A\ . \B | o\ y>j»JJ ( ro ) 'Aa\j (5.5) f .u=J i >"iU ^ U. Uir lil M 

. JilSjioU oli^i^J.1 J»LSJ otj^^ - TV 
. iai* J>j*~* Cj**ij& 1L~\j> jjU j£i JJ A 4»>is*. JT Ji^ j£* ^f *i' J^^j - T \ 

. JSC-iJI IJLt- Li I >*l ^>SCe_ V ^^U*. j*-j\ : pJy 

^1^. 4»>^fc. OjSi A A' oli m t^Jjj (m^/i) ^- mx« ^j^ ii^u*. A cJlT lil <;i j*^ - r \ 

. /n cr j** * A vj ^j^* ^ Jt * ILjLUI ^i^riiJ^ jTji . oU jr* 



<J&Ulip£&)i 



&u>« ^jflifil 4tSatjl1 AftjLtfll 






adjoint 4 = adj /f = 



#11 0£ 21 ... 0£ ni 
0£ 12 0£ 22 ... 0£ n2 



<X ln , 0f 9 



(6.1) 



A 43jjL*oJI iiil^l'r ii^u^il 



Tl 2 3l 
2 3 2. * tP< 



«ii=6. 0E ls =-2. 0£ 13 = -3. 0^=1. a„--5. a 23 = 3. 0f 31 = -5. <X 32 , 4 . <X 33 = -1 



T - y jciLJJ ^kjl 



adj /i 



6 1 -5 
-2 -5 4 
-3 3-1 



_ a* UU r J-aiH o* A7 , JT ^aJU! f Lu^l 



i4(adji4) - 



«i , a 



a ?1 a^ ... a ?TT 



0£ 12 0£ ?? ... «„ 



^m «sn •■■ 0t„ 



(6.2) 



diag(l/fi, M! Ml) 

dJJT, | A 



\A\ l 



(adj A) A 






4 (adj 4) 



f 1 2 3 "| f 6 ! -5] [-7 Ol 

1 2 3 2 -2 -5 4 0-7 -- -7/ 

[3 3 4j L-3 3 -tj o -7j 



*uj. *ji*& iiilJU *i>-41 : ^-jL-41 J^if! 



*1 



: jw: UjU (6.2) iWUlljjU oU** i*l 
|/f|.|adj/f| = U| n = !adj^|.M| (6.3) 

: U^xj 4jU Sili j*ij/l **- >* J* **; v* <» >*-**-* A ColS~ lij — I 

ladj^l = Ml"" 1 (6.4) 
: o^^o <iU SiLi j -n i*- jj j* **>,j* ~**y>-f /4 juilT \\\ — II 
4 (adj 4) = (adj 4) 4 = o 
^jUJ <w# A <JjM (n-i)tSjLJ A \?j cJlT Ijl a<# /4 — uU (/i— I) j* ^i^t ,4 vj^ 1 ^ 'M 



. r yuii >i 



jSJj /i ir^-Uloli A = [ a/,- J "^^^ 



". ^ua^ao Uy<a J-ciKl 4aa1jI1 4A5*moU 

adj 45 = adj B • adj /I < 6 - 5 ) 



ftl **r j* ,J* *** j* ' 



*1.*2 U 



>J - IV 



. - 7m + i» iffl + 2- ■■-<>. 



adj A j«^l^ J^ ^JUI 9 adj A li^LoJ w irj^o* ^/ >-*J > >_ ^ . 



Jl» Jk' ■■'■ . 7 7Jl 



ji 



o" }*> i 






Ml- \M 



Jl» J2» •"» Jfll 



= <-n s ur- 



m+i' l fli+2< 



h.*2. ■■*> t m 

s = i x + ia + ••• + i n + A + ; 2 + •" + /« 






; OUsiLi j^ /I ^^L-ail (6.6) jcJlTlSI 



\M\ 






= (-ifU 



5 ^ »-l. 






(6.7) 



•V 



juo. jujA-4 «ui>i *i>-at : uout j-un 






: JSLiJJ j*b (6.3) Via oti m - 2 iJlT lij 
(-D^^'^l/ll-Utt.'Til (6-8) 



AJ 2 
I A h.h 



JSCillifcb (6.7) JfcUlOU m = n — I c-JlT tij 



M, 



,h-h Jn-i 



•*i.<9 *n-il 



- (-D Ul 



a Wn («■*) 



(6.4) asunjOJU-b (6.7) S^UIOU m = n cJlT UIj 



r«n a 2 ii r d -b\ 

[a 12 a 22 J [-c oj 



«jbM 



*^L*1I ^ A 



a h 
c d 



~<*yu*Jb Uii^il 4#^u*lt oj — \ 



13 4 


12 3 




12 31* 


U 3 


14 31 |3 4l 


11 4 


11 3 




1 31 


ll 3 


ll 3 




1 4l 


\\\\ 


-u; 




1 21 
1 31 _ 



f-7 e -q n 2 3i 

1 0-1 5i>-ll ^-4=1 3 4 

L 1 -2 lj b 4 3j 



i^i-^J Ufl^il ii^uJll o\ - y 



. -^^ **jL-* vj ^ (i ^^ odjA ul» if - J Lf^jj n*»rj* j* A «^u*ll t^JtT lij «;! j^ - r 
otjM Vj «JJj - >-*N tfjl-£ N * Jrtl J* 4p-Ij jil^* J*l*, 4^ *U if-I ii^JI ^ A ii^i**!! ul £_*- 
if-<*-l) = • -#**' > ,/ o#>4 oj ^ V ' u-^ 1 J^ ( J* * ^^ d\ klx-i . ju^I jrtM > jjLi 

. adj A B ^ adj B . adj A ul c-^1 - t 
><* o# AB = I ,4* I 7 - (a<# /**) v4* > J^* ( 6.2 ) j* 

: ulUj 

,4£-adjB-adj,4 = ^(B-adjB)adj/t - <4<lfl!./)adj .4 = ! fl!(4adj/!) = M-1.4!-/ - ! -4fil-/ 

(adjB • *4&A)AB = adj B |<adj.4).4ifl - adj B ■ li \ • / • B = ! l! l(adjfl)B| - Ufl! • / , 

<w# AB ~ adj B . adj A -. £=U-J LiU 
| i4 | t^ OOlTtjJJIij adj (adj .4) - \A\ n * -A, jl^I-i 

adj A . adj (adj A) = diag ( | adj -4 | . jaHMJ |adj.4l) J* J-^ (6.4) j (6.2) & 

= diag(M| . f/! 1 1,4! ) 



4*<j, 44>u4 4U1 jll 4ijiu41 ; ^LJ1 J-*11 



•A 



/4 . adj/4 • adj(adj^) 
1/4 1 - adj (adj/4) 



i in-i 
1/41 -/4 



adj(adj^) = UP" 2 . ,4 



: f JiJ »> gbj 



n *Tjti\ £j\$ A — [Otj] ^O^A' 4»ji-*J /W 4>--^ t>* l**^* '>-*** 



l l» ^2- ■•'M 



y4 j >-^il U* p*i. 






otr iijj 



l^li £»yil adj A ,y *s+U &* ^iilj adj A J m <>->> *> £>* >*J | ilf£ 4' •••» * ^* J ^ J 



lyl - 



M 






I i in 



t m + i- l fli+2» •■•» 



5 = ll + l2+ ... + lffl+7l+72+ ... + An 



ay y ay y ••• ay y t ay y ••• ay y 






ai m-A %J2 "" %-Jm i a S*^i "' %Jn 


^.i. ^j. - a w* i° ° - ° 


%+i'A Sr+i^2 " %+i'im i im+i*iffl+i "" Sl+iJti 




°Wi a VJ«« - a i„.V 1 J 1 - 






a y y a y y • * • a y y i a y y • * * a y y 


a ii.jn a ^.;n - a Wn lo0 '" *_ 



Ul 



•• 

\A\: 


• 

• 


1 oi l'jffl+l 







•• 


• \A\ 


! a ^wim+i 


"" %-in 





■• 


- 


! %+iJm+i 


" # V4 







» 


• 


| %J*+i 


•** a i 4 



4^j, 4aji*l Hi\±\ i*j*4,\ : ^uUdl J--1I 



(-ifUl 



A. ^2 Jm 

*1.*2 *« 



AT 



: J* J^jr;i>ll dl»J* itl 






. ; yiL. v*>^' 4 f- 4 * ^ 7^ • *iv^' u-^ 4 *-* j** s *-*! 






|/4|-a 2 OU 



■[-•:] 



J^So Ujiic- A**y /r— I iJU- j i**~*** iu^kJi j 



: (6.8) SWUHj £JWI J^iJl j- -\ i)U» Jl UL*-I j* bJU •* j* a u ^ jil>l J-UJ' a,y >^ li>j lit 






. v> im c^ii U ^^ M 



a 2fe + 2, 9fc + l 



•]'• "fl! 






i ■"*■>- f 



A ' ■ f' - CX 2 fe4.i i 2te+? 



Ajftt -al JSL 



~M> 



^JflUil^l *>L«llw— 1-a 



j~5 2"] 








1 2 


1,10 2 






2 1 


(O 


2 10 

3 2 1 


u ° ° i. 


U. —J 



n p 2 3i n 2 3j 

) (-) 1 2 M 1 2 

J [o 1J [o Oj 



(') 



^> l 



2 








-4 


2 


6 





-16 


1 





3 


-5 


2 








10_ 



[1 4 -2J p ~2 l"j |~0 l"| 

-2 -5 4 («-) 1 -2 1. M 0-2 
1-2 ij o o ij l_p lj 



(1) 



*•«!, ai>-l wi>i «j*4i : <^it~ii j-ai 



v 



K 



. a# ^ = Oj£i ^ ^liJI i^ j-UI j* A 9*£ *>u*. ^rf I - \ . 



tiii' 



4>» «■■*■» I Uil^ll 4JjJUmi\ Q\j 3 A ij* £ 



m 



IhjJumJl 4m\jL\ 4^jU«il Ji £+u\ — \ t 



. UiiliJ^.^ Ojfi ad] A L>U 4Ju»j» 4fji*. A CilT Ijl4#i J*^i — ^0 



.-1 



. i ^MiP JwJI j ' -r-^ 1 ^.^ adjff^*) = dlag(l/*.l/* l/A.1.1/* 1/*). (^) 



■* fr} 



J/-J >;AV 



--1 



,-1 



."I 



*4H * adJ/C adj/^ .-- adl JC t • adj X • adj ff s ...adjff 2 • adj ff x 

: w>Uji.jt8 iiilyt! ii^L«il ^jLJ- \ \ i)UL! j iijl^t **^' f-U^-l - r • 



[2 3 3 2I 

12 3 2 <*> 
L4 6 7 4j 



-14 


2 


-2 


2" 


14 


-2 


2 


-2 














-7 


1 


-1 


1_ 



[7 -3 -3l 



( 1 ) ^ 



■u 



^j, *»ji«4 4«iji< 4*>-<i : i^jl«h j^ii 



ulf lij . IJWI Vj^ 4> ^^ o&jJU* B = [k - ay) j A = [ay] <£»>-W ^ ^y*-Yt 

o\&j* 4 C S^L-^U j^f Jft« S (C) 

l*l = 4 -S(*diA) - hi ' S <** /< > = 5 <*u*> 

: uli /i ij-^^ m +*j*mjk** A C-ilT lij^l^^— YY 
:iJiJli.i Jli^b JUii-^* Obuji^ iciA^li^u*. ^ » [ay] (•,/ = 1.2 n) ol^^J-Yf 

i « 

10 
110 

12 10 

13 3 1 

M n - 2,3,4 jJlTlilJiJlj bii = ( _ X) i+j »' 



jmII L^o^ P -» ' o^M ^****; j^-UH lfJL0 J*j>* A +jA*+i\ & gX B +y~*l\ b\ ,»J - 



Yt 



% a Pl\ 






£.UMJ<£A>I 



HjLm <j»*£*< 



*>mJI ^_£~ ^-J B o$AB - 5 A = / OlT i^ /i ^^ j. ^^ op>^ 5 j /I cJlT lij 

( >T = B- 1 ) c 5 -43jJL*L\ LrJ £~ i fj3 A o\j ( B ^ A- x ) <. A 

: 01 ^ iRJil j^jw- 
. oU jru- cJlT ( J^b lil j ) lij ^-^^S^ /i 4>- j^ j^ ixj^il 4»^L«JI 0_^o .1 

. ( V J-*i)l ^ v iiLJl ^&1 ) . U^^ ~4syi^ jt t oU ^ n **■ j* j* j **>, J>\ A uyua* ^jZ** 0J 

B = C r >^ ^5 .= ^COU'.iU > ,4 oJlT lil H 
: ij>iJl 4»^L*LI ^ diagfA-!, i 2 , ...,i n ) oliil ^ i^UJI i*y*oil ^j&u 

diag(i/A 1( i/A 2 \/k r ) 

* j* diag(.4 a . A 7 , ... A s ) ^Lli ^^i ^-j£«. uji i ;^u > ^ 4 4 oU^-JJ ^JlT lil 

.A adj A = \A\ A jjt (6.2) ^^Jl j. tfil^ll oli^Ull r U^b ^-^*i' aUJ 

0U *iU jsl 43jju*+ A *2JlS" iil 



adj A 

1Z 



otn/l/!! a 21 ' 1.4 ! ... a^/j^i 
ot 12 /!^| ot 22 / l.4i ... a n? /j/l| 



.ot^/l^l a^/l.-lj 



(7.1) 



-7 


6 


-1 


1 





-1 


1 


-2 


1 



\ r 



1 2 3 

1 3 4 
1 4 3 



■ <W'|,4L 

: \ $* 



.T yUL! jBu\ 



-1 _ adj .4 



7/2 -3 



0U I ,4 



2 Olio 



H s ... Hrt-FJ! A- K a . K 2 ... K t = /M£ =, / : oJL±^ aJ/j\ o^i^d! ^1* / i^^uil 



IT 



^ajamo* ^j*** : £f*~«N JxuUI 



jij (B^ 1 )- 1 - S jIUj >4 = Z*- 1 ,-g- 1 uW (5.5) & 
A' 1 = (P^Q- 1 ) 1 = Q.P = K 1 .K*...K t -H s ...H 2 .H 1 (7.2) 

: T ju« 



= / 



r^ 



r i o oi r i o oi "i -3 di j"i o -3] 

H 2 H X AK X K 2 = I 10-1 10M- 1001 1 
[-1 lj L ij lj [0 lj 

[1 -3 oi Ti -3] r 1 oi r 1 oi r 7 -3 -3" 
1 1 10 1 -1 1 II 1 = -1 1 . 
ij [0 1 J 1 J [-I ij \-i 1 






= P = H« 



(7.3) 



V-r Jl J^U ^jLJ A' 1 jU t -Ui» J»>u*JI ^*^ a* Mj=- <**-!* / JJ ^ » J LA\ cJj*- li] .III 



y Jl a Sis*^ ' -w* ^*-» ^*i> J 1 -^ 1 * **> r Jiiii j s^yi ^ 



1 3 3 
1 4 3 
1 3 4 









[■4/ 3 ] 



r «JLAI >Ji /T 



13 3 110 




13 3; 


1 




10 3! 


14 3^010 


'V 


010: 


-1 1 


'V 


OlO! 


13 4 10 1 

_ m 




001; 


-1 1 




1! 



4 -3 ol fl ! 7-3-3 
-1 1 OpO 1 0; -1 1 
-1 1 J [0 1 ! -1 1 



['3 


A' 1 


] 


" 7 


-3 


-3" 


-1 


1 





-1 





l m 



J! cJji Si I 3 jU t I 3 J] cJj* -tf A ol i^ j . ( 7.3 ) Jl bLJ^I Jli j 



** 



: 4jj&j11 4*D**! 4*5*-a« ^J^** J**** 



/> + q = « ^ 



£11 

(PXP) 


B 12 
(px?) 


B 21 
(?xp) 


B 22 
(?xg) 



^1 

(Pxp) 



i4 21 
(?xp) 



^12 
(px^) 



1 22 



(gxg) 



<%»j*-<*4 %j*£++ • £*UJl J^*ll 



M 



-fcfLJli >ffl - &4 - /„ jtle 



(i) -4 u 5 n + A XQ B 21 = //, 



(iii) B 21 i4 lt + # 22 <4 21 = 



(7.4) 



{ (ii) A^B^ + A^B 2Q = (iv) 8 21 M 12 + # 22 ,4 22 = I q 

S n = Al\ + Mu ^i,)^^! -O **i - -£~W *u) ( 7 -5) 



«» 



Mi'i ^>f~ 



5 22 = £ 



t auii >i 



iJdiUi>ji 



[ a 21 %2j 



C - A?? - A Q1 (A lt /4 12 ). : ^^ 





°11 a l2 a i3 




a il °12 °13 °14 


^3 - 


°21 °22 °23 


^4 = 


°21 ^2 a 23 °24 




°31 a 32 °33 




°31 a 32 ^3 ^4 








°41 a 42 a 43 a 44 



G? > J- 6 " cP (7.5) SWJI fJ^Jj /l 22 - [a 3 , I jjt. i^ C 3 \syt. G? v l— J« 

... Ii£»_, ,4 22 = [0*4] Jj^j i-*: L^ j*: jl ji« C 4 J* "ijW •■>» jj£ 



.4 = 



: ( JU> 



: 4ij»»iJi <*j^ J^r-b 



1 3 3 
1 4 3 
13 4 



^22 = [4]. ujl* 



21 = [l 3]. **■ 






f = 4» - /W^w) = [4]-[i3]r| = [1]. > <f _1 = ti] 

fiu - ^1 + (^U^'W^i) = [_J"J] + [J][1]-[10] 

ri =[-ry°] = [-r:] 

B 21 = -^Msi^ll) = [-1.0] 

s 22 - r 1 - [1] 



r«w 



Ao 



iijfeA* ^HjSflNi : £jL*J1 J^iil 



: tjr^Iorfj 











-» 








7 


-3 


-3 


fill 


fi 12 














- 


-1 


1 





^1 


fi 22 










L 






-1 





1 



^ Jf\ V U- ^Lac J UU a ,y = a y7 J c W$+ A «>^LI cJlT IS] I 2XL&+ iiyL** ^jS** 

■ adj A j* A- 1 J* J^£ /i 2 w.U- j. ^.u c Uil^ *.U. in(n+l) 



th* 



6 c 
b a ... 
c 



K, 



"a b 

b c .. 
. c 



ft*<- J) 



'a b c 

b 

c 



K«<- 4) 



a c 



c 



U 1.L Sj^^u u^L-j .^i(l/v^)- j ^Wa) ^^ji j| ^ ! Jja^^JI^^JI Ji^il * 



4*#U- 



•J>^H 



: JS^JL ^^k" (7.5) ihLJI J} it>JI lb> j^U fc «IU-I *-u j t j^Ij^J-I 5>jJ*J-*j 

°n = ^11 + (A X1 A 1Q )£ (^11^12)'- S 21 = 5i 2 
?i 2 = - (A 1X A 12 )£ , 5 22 = £~ 



(7.6) 



s = ^22 ~ ^21^11^12)- *" -s ^" 

V ilUU >;l 

A' 1 = M'/l)' 1 * (7.7) 



<Uji.«« ^jjSyb« : £jl~*H J*— *H 



TV 



4ijb* jn — «* 

. oU > ( -Wii cJlT IS] j ) cJlf ISi l^i ^^ U 0^_ /* ir j-aJI j- ^ ^ *>-~ ol c-«f - ^ 

^atf Q j P JroiU ^ Olo^i^ A*-^ i ^r-U-'l J-*^' J* IV o^liJ! ^y t SjU ^ A 01 ,»^ 

. S^ r> . A- x = Q. P o\j A = P 1 .Qr l o\\»x**4j PAQ = 1 o& 

A cJ\f lil n o^ 1 u* ^ ^ _1 = 1 *>-il ol Jl oPjd I a* 01 . o jrr /H ol »J 

. oU O^ot j£c V v4 ol^f n ^ jj^\ojS^ AA~ l v'j ty *^ 



r 1 = i. 

18 



fi r i - 5 7 " 

l >i | = 18 oi* -4 



1 -5 7 

7 1 -5 

-5 7 1 



[A /J 



5 adj 4 - 



1 -5 7 
7 1 -5 

-5 7 1 



2 3 1 
1 2 3 

3 1 2 



. OlT ty (v) 



2 4 3 2 

3 6 5 2 
2 5 2-3 

4 5 14 14 



2 4 3 2 

3 6 5 2 
2 5 2-3 

4 5 14 14 



10 




i 1 
I 1 


"\j 


| 1 





1 2 3/2 1 

3 6 5 2 

2 5 2-3 

4 5 14 14 



1/2 




10 
10 


'V. 


1 





0_jjL*U ^j>om 



12 3/2 1 

1/2 -1 
1-1-5 
0-3 8 10 I 



1/2 











3/2 


1 








-1 





1 





-2 








1 



I 2 3/2 1 
1-1-5 
1/2 -1 
0-3 8 10 



1 18 
10-7 
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£**»; Ci^ao41 tfkaJl tt*lj¥l : £-AaM J-i« 



YA 



/i - fln^ + 012*2" + •*• + a m x n 
f ? = a 21 ^ + 02 ? .r 2 + ... + a^x n 

Jm - ^l^i + ^2*2 + *** + ^ri^n 



J "W\ "i7i2 



(9.7) 



4-j-LaII 43jJL*l\ j 



jj£j ^4- \j\Jua\ l^lf ^— J 3 F ^ k^ , hn, ■ ■ ■ , t - j** y"^ ^-^r J 'M 

*iA + ^/? + ■■■ + ^ .4 ■= 
jj:i JpUjVi ol J . Lk* life... d^sj i^u 1*^1 >±* ja* <i \>\j u*- ski;* i^L (9.7) ^1 *ju*j b-j* 

. /< ^^l^ ol^a Jai-M j^U^VI ,1 >U'l .UJjVi jlS^(9.7) ^J >U ihte-VI jl 



4 = 



2-13 
1 2 4 
4 -7 1 



3/i -2/2-/3 = 0. aLU .i* jj 2 rfjU 

? I JUL n < m OlT Ijj ^i 4 Sjj^JL. Lk^- ^"^(9.7) 4cj-^l o[ 

k 1 X 1 + * 2 X 2 + ■•• + A r A^ + 0-X r+1 + ••■ + O-Xn = 

^^jTljL iJUl Lf^i* (m-r) Jl j* jwJI j£* «oij Li*^ Hii«- Lp*x* r <pj-^I «iA J ia^i J* -^-^ -oU 

. 1 j jT.il l l^i> r Jl "^^ sU ( Ji*5t;l ) 
LLII ijljll j ^jljjlj r 4 rJ AJI ^ >JLI oLT Ijl n> m jl Vjl ^>J j ^Ull «>^il (9.5) 0^ 



juii . ^m\ ^^. sx^</ij >-^i jr ^> . 



.<• r *»- 



r^l u- ^^^ > ' 



X 2 i ^22 



x 7r 



4 



x ri % r2 — x rr 



v^ 



£ua11j O^ll ^kaJI Mu£1 I fc-Atfl J*ad1 



: A^i(r4-1) i»-jAJl j* lyu*. O^fl jcp! 



*n *i2 •■• x ir *iq 

*21 x 22 •'• X 2T x 2q 



x ri x^ 



x rr x r q 



xp 1 xp 2 ... xp r xpq 

:( 3 - 10 )jr* -i^ V ,>• j^ 1 ^^ ^-^ x iq- x *q x rq> x pq> ->l^ wU-'l «il>' o^UUil ^ 

Mit + *2*2i + "■ + *r*ri + kr^xpi = <i = 1.2 D 

Ai*i<7 + *2*2(? + -• + krx rq + kr+ixpq , \ ^ j~ J~ u~ 



™i x iu + " ; 2 : * : 2U + "* + ^r x ru + kr±i x pv - 



.«) 



iJIJLI 



>l«^J J*±^s> Cj\^1\ -i*^ ^J^u* j^'u^. ^J .Y r+1 . AV +y V,; ^ (w-r) Jl o- 



-V,,^ 



v.. 



vhUs^lj J£\ J»LjjVI jt £-^l ,>• jj . [ ^ : 0] J*^ ^y-^' »■**" > A> w-/i 1*34p ( jU^i ) 



Ot|j^-Jl ^J*^- w^S t^J A r 



(') 



^ = [2.3.1,-1] ^f, = [1.2,-3,4] 

^=[2,3,1.-2] ^ J ^ = [3.-1.2. 1] 

X 3 =[4,6,2,-3] ^3= [1,-5,8.-7] 

12-34 



r-*-^ 1 J* ^ JT"^ 1 ^J-*" y^^ «*!>! ^^-Ui! jl j*l± 



3-121 
1-5 8-7 



^ji-^Ll jl ( I ) 



.^0. 



1 2 -3 

3-1 2 . >**ll >*' 

1 -5 8 

jil J^J - 14,7, -7 j^J Jlc^Jl J* 



1 2 
3 -1 



^u-all^ cil^i»U JbaJl h\^jV : £^U11 J**U1 



A, 



iJi -u: j X 2 3 X x J^} LJaa^ J^U: . Ol. 



^j <ol ^1 2 i jL 



2 -1 
2 -2 



#' 0. 



2-113 
2-213 
4-326 



.wj *ji v Jlj jliJI joj^Ji fj> 



2 3 1-1 
2 3 1-2 
4 6 2 -3 : 



y> J\> J^ ; ; 



A (-) 



2 3 
2 3 



= 0; x^Vi 



j>xj 2,2,-2 ^ j; j'^s ^ _^Ji j. ^ 

V.-. V, + V- 

Ullixijl JJL* .JjUi <r\ jJL\ ^ ^ui. / ; 4 (2.3,4) 



l> 


-1 


I 


2 


— 9 


l 


4 


-3 


o 



j _^\ >j^}\ ^l*j ^ji^ii o%.uii ot 



2\' 1 + 2.V» - 2,Vo = 
^(l. 1, 1), P 2 (l,2,3), P 3 (3, 1,2), j&J - t 



x y z 1 
1111 
12 3 1 
1 



= x - 2y + z 



(i) 



-b>o /> 4 iUJI oLjljb-L (i) JihUll^ jj*j\ o>JI j^>J 



2 3 4 1 
1111 
12 3 1 
1 



2 3 4 
1110 

12 3 
1 





2 3 4 


= 


1 1 1 




1 2 3 



1 2 3 

. 7C t^>l-il J ^V /*3 ^'0*^ 

^ m n 

t=i 1=1 t=i 

ol$>*dl 3 aa iijjUai J^SL, jl j* Lk^- iiaj^ (9.2) ^l^*jdl dj& J*J jISLJIj ^j^Ji k^i j! j»s - v 

. m>r c-^ r iJ; (9.5) 

/ fj\ & _^*JI ^ ^>u, ; (9.5) j . iiirf. (9.4) jlj U«>. ^V Lp*^ m Ji Jl ^^ : jUjI 

(9.4) j £fj* ^ ^ ....j 2 j Jttll ^A^ji ^^ J^^-j 5, j Jj^l sJi^Ji v^ J^ 1 ^ 



A1 



£u«Ilj cAjautU ^feaJI hLujt\ I £«*U11 J^ill 



*i - [2.1.3.2.-1] 



*i = [l.2.l] 

*2 - [2,1.4] 

[0.0.5.6.-5] " * 3 = [4.5.6] 



= [4.2.1.-2.3] 
= [0.0.5.6.-5] 
= [6.3.-1.-6.7] 

X 3 = 2*! - * 2 
X 4 - 2* 2 - Xi 






*i = [2.-1.3.2] 
- [1.3.4,2] 



Ag = [3,-5.2.2] 



*4 = [1.8.-3] 



X Q ( ^ ) X 



3 = 2/^! + X 2 

A4 = 5A\ — 2X ? 



(*) *3 



2X, 



(') 



(') 



-VI 



oj& ol^>ai ^* jli F ^ a v X ( = aXj jl JIT,- - Ay . ut (2.9) j OlT lit <it ^^ _ 1 . 






[l+2i. 1 — i. 2 — * ] 



* 3 = [0.1-2*. 2-i ] 



j X ± = [1, l + i.i], A 2 = [i.-i, 1-i], : jf j*^ ( I ) - u 

. o*>l 3la*^l JJb- J* JUL ^ "i jUI jIjp^I J*- > UL^ 
j X 1 = [l. l + i.i] A 2 = [i.-i.l-i] j! J*^ ( V ) 

. <sj>\ ii-u^fi ji- j* ikj^-^ v*^ 1 ^-^' j^~ j*- y*^ 



k 



2x< 



3x Q + 4x 3 - 2jc 4 



A 



3*i 



Xr, + 2X« + Xa 



f Q = 3%! + 2x 2 - 2x 3 + 5x 4 C^j /o = 2x 1 + 3x 2 — x Q + 2x 4 



(') 



/ 3 



5jti - Jt 2 + 2x~ + x 4 



■n = 5jc t - 9x 2 + 8x 3 - x A 



3/i - 2/ 2 - / 3 = ( ' ) -<>;< 

= 1,2,.. m ih) j_^ />. = aiQX n + o {l x n_1 + ••• + ain-i* + a in 

j\ j^i> J'ifLjn .u^jLou ^j^ls^ ^L^>*i* o^SsJ l^***- Li**- ^ii:: — . ^' UU*. ^ia-j^ JjP>J 4P^*^t a a» Jl ^ j\j 



a l0 a ir 

a 2G a 21 



3 2n 



^O %! 



aim 



2x" 



^-aJI t5jLj % U-jl* J5\J LJa^- i-^^J -i>- ^U v Lla^ 4L-J ^* jcJLJf jc*j*£\ ^ *A>-' ^ J5*" ^JlS lit — 10 

x*+ 3* 3 - 4x 2 + 5* + 3 P 1 = x 3 - 3x 2 + 4x - 2 

x 3 + 2x 2 - 3^ + 1 ( v ) P 2 = 2x 2 - 6* + 4 , . ) 

x * +2 * 3 - x 2 + % + 2 P 3 = x 3 -2x 2 + x 

P 1 *P 2 - 2P 3 = (v) 2i °i + P 2 - 2P 3 = ( ' ) -.!>_! 



Pi 



£H»iij oi^iOi ^LsJi fcu,*i : £~itm J—ai 



AT 



o>^lII u>J jl ^iU=i ^^b. L^iS' c~J ( F j ) k cJLT lii k x M 1 + fc 2 M 2 + fc 3 M 3 = , y-jUl ^ ol ^^ 

. wi X n i»- jjdf j* w-Li ji—a^j^ 4J^x* ic-j-*^ 4s *s*-^ *■*■* - i - lw " ( ^r/ /*{-> 



a 


b 


c 


d 


e 


f 


S 


h 


P 


9 


s 


t 



Ua>- iL*J 



r 1 








"i 


3 3 




2 1 3 




1 2 3 


3 6 


j 


3 4 2 




3 2 4 


4 3 




2 2 1 




1 3 2 



'u*^ - iv 



[l oj Jo i| To oj oLi :^j l^ _r^ 2x2 I^jj ii>L~ J ibf ^ J o»^i - \ 
°J L° °J L 1 oJ " * Tool 



j 

i * 



jj> t>- -^ 



JU > /I = tf,y ( J«i» Olf li| j ) OlT lil ^i LJa>. <tt-,.„ *l = .^ a y^;. 

y4S = [C lt C 2 C r , j J^SL ^r^-B SiU^t 4JjjLa« *LtjSlc(JuS ^ .r lf~J j iijji^. y4 CjO b^-T " 

LJa>- iii^JJ /4 Zxf-\ ^ dl™* ^J-*^ ,<* ^1- ^2 ^r *-*^" 

^(3.4.5,6) j Pjd.1.1.1). P 2 (l. 2.3.4). P 3 (2. 2.2.2). : -WLU* j^=J - n 

jUjIioji^i 

j^^l iWio yjc ^,a:.... Jfr obol ^ JcUaJl >jL* jl j JU-i^Jl <jjUJ [Fj, F 3 ] aJj ^' u*^! ( ' ) 

. J^fl ^o jU (j^z— j ^Ji j JUUJi *JU jtj 2 <jjLJ [F 1? F2,F 3 ,F 4 ]' VJ^'j*^ ( v) 

.(^)J^tf>^J F 5 (2, 3, 2,5) iUJt^J* ( r ) 

^ + ^/i^ 1 + fc 2 ^^~ 2 + ... + ^. X i4 + fc^/ = 



F o* ^ j> k f 



. ^ yLib^ij I t A.A 2 .A 3 A n2 J ^-^^ : jLSjI 



-[::]- -[:-:]■ « --N- 



(') 



A 2 -2A + 2I = 0, (-) ^4 2 -2^+/ = (^) A 2 - 2A = 0, (') v 1 ^ 1 



>jujij^i 



4aLaJ1 cftjl_al1 



«^J«- 



x lr x 2 x n H>i£ n II ji-L^-ikU. m ,y'**j** ^ 



"11*1 + "12*2 + 



+ flin*n 






(10.1) 



Omi*l + <*ffl2*2 + 



+ amnX* 



o^pJI j- Jfc*l j\ *~\j J^ (10-1) 4*j*~J Wl& 4*^ ^USJ jSu . ^bjtf^^U^S-UjJ 

^ jp u-z. o^u. ^>^f > f >u . ^>^i ^ ^>f ^j^i — J ji ^ * j> ^^ ^i ( r ) J F <y 

. a" U l^ oli -> ^ ^^ <Sj^ <*>•*•* <^j>ill JU^il 



js^ju (io.i) y^iov^uii^^^^ur j&**uou>uii >jU~^iu>i 



°H a 12 
°21 <*22 



°mi ^2 



"in 



*1 




V 


x 2 


= 


h* 


[*n 







(10.2) 



»= [A1.A2 A*] 1 . ^ 



AX = H (10.3) 



4jfe*» CtfjUJlt .' ^Ldl J^iil 



A( 



(10.1) ^V^ULI ^^ oJJUll 5i>Uil o^fl ^oJ 



a ll 


Al2 •• 


• a m A x 


a 21 


a 22 .. 


a 2 n h 7 


_<*mi 


a W2 •• 


a mn hit 



(10 A) 



J^Ul ^u^; jl j& ^^ j. ;bU. rbuVj (10.1) j* ->Ul! ibuj ^^^ jiCi y> (10.4) j- ~~ Jf ) 
,4 j* ^k^ ^kJ w»>— il V/JI ^-^^pdl jJ*; (10.4) i^-JI ikJ^ (10.1) o^Uil ^^ JA. 



[x h] - 



2 


1 


2" 




1 


-2 


1 


'"V* 


3 


-1 


3 




4 


2 


4. 







*I + 


2ac 2 


+ 


*3 


= 


2 






3*i + 
4*i - 


*2 - 


2*3 


= 


1 






3*2 - 


*3 


= 


3 






2*i + 

i 


4*2 + 


2*3 


= 


4 




'I 


*■* 


2" 




"1 


2 


1 


2 



- 


-5 -5 - 

-11 -5 - 


-5 
-5 


f\j 



- 


1 
11 


1 
-5 


1 
-5 


.0 





0. 




.0 











[1 


-1 0" 




"1 





r 










1 1 1 
1 1 


^ 






1 
1 




i 






.0 


CL 




„0 





o. 







P^i 



O-JUil 4iyuaL\ of 



X— [1, 0, 1]" L*Lc)fl i Jy J>\ JiitJl jc t = 1, jc 2 = 0, x 3 « 1 o^Ui o^ai *^ ^ J^l jf ^t 

j£ [A H\ o!^>'bJU C .JlS^I ^Jl j>UJI L^iSa J! (10.1) ^j^J A coLUIl ^i^- J^ Ujl* 
jSi iiUp^Cu-Jj^rll J»>L-JI uli r ^ /f v/oilTli,] ,K= [k ly k 2 ,...,k m Y<±^ [ C K | J] oJ> 

JT J.c J^^ai- 1 LiCr [ C K \ ,> Jj'Vi r H Js^yi^iJI J* . JaAJ jLLol ^ V^' -J>A^aII ^SClT j . jli^»l ^i -b^l^J! 

7r+i' ^V+2 1 "" % in vW 1 J**^ 1 iJ^(o J-*iJ! jojiyt L^Tli^ j^;i ;■ ^ x j 2 x jr^j»*\j* 

^ii »2 ^r* >* -^-' ^ 

£*" a* ^iJ^ 1 * c ^ cs'j iiil>^ (10.1) of ^j I a* 0U jt r+1 = & r + 2 = ... = k n = 0, jlf ii] 

> 01T lil ^^1 Jpj . ^ J^*^^ x ; 2 X J r ^ ui ^ J i ^^^ X;r+1> %7r+2 ' "* ' % ^ ( >^ 

JSJL'L ^JS>Ult ^juL' J^ ; ^0 *. JsJ j yi-Jlo* ^JbafiA r+1 , A r +2 *w> -^'j >"^ ! 

0*! + 0x Q + ... + 0x n = k t * 

( i^jU:^ ) ^iJLi- (10.1) 4PjH^t oi ^« li»j 



Ae 



juk%if ctfauxi : ^uit J-«iii 



. ^uk£ j}cjj ^^s^i-^ll ^li <l)l» iiil^z* <p^*^I 

: J 

. «Aa~l j 4-j j 4P j.^>m-JJ oAJlI ks^jiMai! j Cj ^1.1*1 1 <J^jiMai ( JaX» UU 

Jj^Cj vi*^ J-aL^-1 j- (w-r) j^-' j^-c <• n > r ^~~- r <Jj olj (10.1) ii*J^ ^j-^f j — II 
{, ojLz^l -5 V>ff (/i-r) Jl *-U Ja*J UxLcj . r '*ijl~» iJj olj vM r ^ Js*^' o:>l»L* ^j}l& 



x x + 2x 2 - 3x 3 - 4x 4 = 6 
*i + 3x 2 + x 3 - 2x 4 = 4 
2x 1 + 5x 2 - 2x 3 - 5x 4 = 10 



JJ& (14) ov^ui 1 ^>^ : T Jli* 



K //] 



12-3-4 6 
13 1-2 4 
2 5-2-5 10 



1 2 -3-4 6 
1 4 2-2 
1 4 3-2 



1 -11 -8 10 
1 4 2-2 
10 



1 0-11 10 

1 4 -2 = [C K] 

10 

J L\ jli dlb Jc aj">U Uil^ ;lk«JLi ^^i: jis 3 <_s_ji~Jj iAa~ij [.4 //j j /4 ^ JT <Jj jl U 

x 3 = a ul ^jJd . x 4 =0, [CK\ ^ ^t ^u^Ji ^ . L. jL^i liL*/i-r=-4-3=! ^ r UJl 

. x 2 = -2 - 4a .j x f = 10 4- I la -wi i (^jW^- 1 ->-^ a £-»- 



x x = 1 + 1 1 a , x 2 - - 2 — 4a, x 3 = a , x A = 

* = [l0 + lla, -2-4a, a, o] T 



_^ . 






ipj*/M o-U Jir !j| j . F Jj ^^i Ji-' '-U JLS ( \ J'J> ) A.*- j J*- f Jt <Ju\jZ* J>VjU- «^>^ OlT Ijj 

Jl^V jap Uj . iij-i^l ^i-u^l ju ^ j^i a; a JLT Ijl l^s ( i jUI jI-uS'I Ji- ) F > J>L^I j- ^^V oap 
fi jL=».l Olf Ijl 1^3 ^11 J>LI j. J\^.y jap Uj U^! jIap^/I au ^ a ^Lj^-^ olT Ij] t* i-i-iJ-l J^l ^ 

. ^T>l jIap^/I ^^^j* 
r — \ jrdLII j, UJl 

: 4 uU41 ^ ctfiUM 

ai x x + a 2 x 2 + ....+ rt n « n - ^ 






Uttii ciisux\ : jjiuii jw«iii 



A1 



«>*-*• <oj cJlS" lj| ^i -^j J>- t *V>ff /i olS i-jL^i. j* iJiU* /i j- <j^£. 4cj+£ o^j — HI 

. | A | ^ JlT 131 J * i jU. A «JUUJ 

wU^u jr* iJjU* n J- ii^Sv. Uil^* <^>^f lM- t>iJU*i] ^-iij^ f-UL* . LijT Sj^JULI Uj^I Jj iiU^Vlj 

L^ J^ Jll ii^i^J , (i - 1,2 ») ^ ,4, >^L >^J . ^.I^T Sju»U floiA-L J i-l ( I ) 

: 4^1 JA.IL.A jj^ AX = H ^j^IOU I /i | ^ ' 
* a = W ' * 2 = W " n " \A\ 



(10.5) 



^* 



jT sju»1* L.4 



2x x + x 2 + 5x 3 + x 4 = 5 

x i + x 2 — 3*3 — 4x 4 = —1 

3*! + 6x 2 - 2x 3 + x 4 = 8 

2xi + 2x 2 + 2x 3 - 3x 4 = 2 



5 15 1 

-1 1 -3 -4 

8 6-2 1 

2 2 2-3 



= -240 
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-4 
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-2 


1 
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-3_ 



-120, 



*3 



= kl 
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1 
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l" 
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-1 


-4 
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-3_ 
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-1 


-3 


-4 


3 
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-2 


1 


2 


2 


2 


-3_ 



-24 



Kl = 



2 15 5 

1 1-3-1 

3 6-2 8 

2 2 2 2 



-96 



-120 



= 0, 



*2 






-24 

-120 



*i 



-240 
-120 



= 2 ; i^^ai-l U*>o j 



UJ -96 4 



|^| -120 5' 
>* AX = H ^^yo&j A' : o»-jd*ii* MJT^O JlT !il 4- 1 Jl^JJ-l (*) 

X = A' X H J A'^AX^A'^H (10.6) 



"2 3 f 




1 2 3 


• S 


_3 1 2_ 





2*! + 3*2 + *3 = 9 

*i + 2x Q + 3x 3 = 6 oV->UJ 4*j**r o***U- 4i>i-*- oj \ ( JU« 
3*i + «2 + 2* 3 = 8 



AV 



4jh*]t o*»Ul1 : >iUJ1 J—tfl 



18 



1 -5 7 

7 1 -5 

-5 7 1 



ol -^ ^Ui J^xiJ! ^ Y iJUil J ( v) 'J^ 1 u*-> 



^r 1 -** = x = ^r 1 * = — 



" 1 -5 7* 


V 


18 


"35" 


7 1 -5 


6 


29 


-5 7 1 


S^ 


u 5 J 



4} L»L I . ^' 1 



*i = 35/18, * 2 - 29/18, x 3 = 5/18. : y» oVjULI «>-jf J»- OjSij 

<*!*! + o 2 * 2 + ... + a n x n = ya-'i 5IJUI 01 



(10.7) 



Uai-'l O^UU 4P^jf j . <LjUu* iJa>- ibU- ^*-*J 



dJT =* 



(10.8) 



L^Ju ^ (10.8) o^UJ liyJ^ A o^LJ.1 «>^ vj -JJ * i-il*=* ^ViU* **>•* ^j— j *. V^^f « Jl ol3 

. ( 0»1fl fte ) 43bJ1 >U JA.I lJub ^~j U^^J > tc'b y> 
^.IjT ;j^U pijU^-Lj (10.8) o^U.1 ^^ ^ ^U. « J*. j£r *Jji A/ ItjLwi A vj ^^ 'M 
<!-*>- r j A Vj ^^~ 'Mj . -^ ^ J^ 1 ^>~^ ^^j x x = x 2 = ... = x n = ->* -^J o^ u ^J&J 

r ^ ^ vjOjSiolj* t iibll Ji-I JI5iU)IL J- (10.8) ^^o/J J^'j <• j^^l jl -IV 

n > r c~>- 

y> t AibJi Ji-i j^ ^U- ^^ n i>li i-JUjui ^jU. « ^ i'jSC ^^ o^SJ JlSUi j f j^JI J^^iJI ol - V 

.1^1=0 oj£of 

JT ojj LL^ ilSs— **. («-r) c iu^l > t 1A oli «>r ^ r ^ (10.8) vj cJlT lil -VI 

. L-*J J- J* J^" 1 ^ >^ ^V J 5 ' °ij *■ (»- r ) Jl ^ J*^ ^> ^ ^ - U 

A 4JLLI 



^A' = ^^*^ii 4»i; jf yY = X 1 - X 2 01 J 

X^X^ + Z MAX = H. ^j^J\ ^u x p o\f lilj ^X=0 *^^J <ii; > > Z olT lii . ^-^Ji >j 

<;U AX = '^j^J r Wi JA-I Ji* Z oi U . AX = // ^^-J UbJ >^* 

: J AX = H ^ f bll JJ-I >. A> + Z 



ji ! 



ol ia* 



& 2f» 



<jL 5*^1 *Jd fb- > > J^ LiU a-JU AX ^ H UiL-^ >JI o^^Ldl ^^ oilT lil VII 

.^^ - H l*j*~J UU ^U^ AX = ^^->J f Wl J^ * Jl 



4J*J1 ctfjiut : ^jiuii j-«i» 



AA 



« ^[-7a ( a ( 3a] ! ,: -^ + ^ I ^ I o"^ f UI ^ °* - *-*" ^ ^ U ^ ^=[0.1.2]'. 
A: = [-70,0,30]'+ [0,1. 2] ? = [-7a. 1+a, 2+3a] T 

: 4 &*x* 



41 jla* J3L_**« 



M //] 



*i + x 2 - 2a^ + x 4 + 3x 5 
2*i - *2 + 2* 3 + 2x 4 + 6x 5 
3 x x + 2x 2 - 4 x 3 - 3x 4 - 9 x 5 



J— - \ 



: J — aJ» 



1 1-2 1 3 1 
2-12262 
3 2-4-3-9 3 



11-21 31 
1-20 00 
0-1 2-6 -18 

10 1 3 l" 
1-2000 
13 



X = [l, 2a, a. -3fe,fe]\ 



11-21 31 
0-360 00 
-1 2 -6 -18 

'lOOl 3 l' 
1-20 00 
.0 0-6 -18 

"10 OOOl" 
1-2000 
1 3 0_ 

*3 = a u+S^ *4 + 3x 5 = 0. j *i = 1. * 2 -2x 3 = O.ilS J*j 

JS^JL, _,? *i = 1, x 2 = 2a, x 3 = a, x 4 = -36, x 5 = 6 

x- + ac« + z *o + it- = r> 

J— " T 



+ 2x 3 + 



2 ^i + 3 x 2 - % 3 - 2 x 4 
4 x x + 5 x 2 + 3 x 3 



= 5 
- 2 

= 7 



1 


1 


2 


1 


5" 




2 


3 


-1 


-2 


2 


"\^ 


4 


5 


3 





7 





112 1 5 
1-5-4 -8 
1-5-4 -13 



[A H] - 

4 5 3 7j L° l ~ 5 " 4 ~ 13 J L° ° 

^j'^jUu l*j*~ ^ SlU.11 «j*ili .'Ji ,^ . Xi + . X2 + o-x 3 +0-x 4 = -5; J~i JT^" ^^ Jl °J 



1 7 5 13 
1-5-4 -8 
0-5 



Jail 



J~* 



A\ 



U»»M cftaUll : ^UJI J-ill 



. | A i ^ ulT 131 

. ^^i a JU -sU- X - K U-lp JjSL j c [ IK] Jl J 
AK == AL j AL = H j AK = H o^'^j^J >Tj^ JIT = L of dlli xo ^>J 






a n*i + a i2*2 + ■••• + a in*n - ^i 
a 21 *i + 022*2 + ••■• + a Qn % n ~ ^2 

a m*i + a rt2*2 + *••• + a nn x n ~ A n 



(I) 



<JiUJ w*^.^J ^ j- tf,y ^^^11 jil^H >l*J a,y >^-:; I a,y ] o^uUU ii^ju-ai ,4 ^.^JL >^j 

n n n n 

I a{ 1 ai 1 x 1 + £ <HQ a ii*2 + — + .2 a in a ii*n = .2 A^Ot 



t = i 



i = i 



t=i 



t = i 



i^i 



Ai a 12 .... a ln 

I'll 



*■*! 



A 2 a 22 .... a 2n 



An fl n2 •••• a nn 

■WJ £'>-" ***i dlZ J a 2 2 •-• J a«2 J i 1 ^ 1 J* (I) ^>^ ! O^-SU* ^y-^ f 

a ii Aj a 13 .... a in 

* 2 " ]Z\ ^ j M** 2 



a 2i A 2 a 23 — a 2n 



a ni A n a n3 .... an 









., I^l-n 



a 2 i 



a i,n-i A i 
a 2,n-i *2 



-iuutf ; 



•>*-*- a- 



jSL^Lju* 



2 *! + x 2 + 5 x 3 + x 4 = 5 

x 1 + x 2 - 3 x 3 - 4 x 4 = - 1 

I 3 *! + 6 x 2 - 2 x 3 + x A - 8 

2^! + 2x 2 + 2x 3 - 3x 4 = 2 



a m •■•■ °n,n-i A n 



4»haJ1 oX»UU : >tt*H J-mJ1 



^♦ 



>" 



120 



120 120 -120" 

-69 -73 17 80 

-15 -35 -5 40 

.24 8 8 -40. 



y 



2 1 


5 


r 


1 1 


-3 


-4 


3 6 


-2 


1 


2 2 


2 


-3_ 



^jLmslU ^jMjy^fu* j| 



_1_ 
120 



jLill 



U //] 



120 120 -120' 

-69 -73 17 80 

-15 -35 -5 40 

. 24 8 8 -40 



x 1 + 3x 2 + 2*3 + 4x 4 

2*1 + * 3 - *4 



11110 

2 13 
-2 -1 -3 



r 5~ 




' 2 "1 


-i 




1/5 


8 







L 2_ 




J/ 5 - 



1 1 1 


i o" 




1 3 2 


4 


^. 


2 1 


-1 





: JaJI 



1 


1 


1 


1 


o" 





2 


1 


3 





















11110 




1 5 1 


*\j 








1 0^-5 o 
1 5 § 




t£** m l J^ * "^** J** 3 **-* 






*A ^Pj^l a-U> pLJI ji-l j[ 



: jyL* a - 3. b \ r a ^ \.b - I V^ -^ ob -^j^' »■** 
Xl = _i t x? = -3, x^ = 3, * 4 = 1 3 x x -- 0. *? = -2, x 3 = 1, x 4 - 1 



? </ = 6 = 3 






AX = {A*X = 0). ^>->^ * ^i > J> A 0- ( ^ ) -*-' ^' ^^ ^^ ! ^"^l J i* | ^ ■ -"-" ° °' U 
Uiljil o^UucUis Jii > j ( ' n - I ) y A (A') 13 j o^ 3>j Lk»- jJi^ x^ j*. ^^- ^j^J ^J J U 



p Jl j Li F jc. ^r^ii* /? j *l a- ..,« y*^ h ys> n > m 






Xi 



1 s f </= 1.2 P ) 






M 



u^ji ctfiuii : >sun j*o-ai 



TO TO TO 

a i*i + a 2«2 + ••• -+ a^gi, = a x 2 *iiJt + «2 .? 5 i2/i + ••• + a p ^ 5 i£ A 
r r 1=1 1-1 t=i 

*> i> P 

( 2 ajs^fx + ( I ajs 2 j)f 2 + ...+( 2 ajs n j)f n 

s ( 2*i s i0h = ° 

" 2 ajs t j = a lSil + a 2 s {2 + ... + a^s^ = (i = 1. 2 m) 

i»U ^ J^- .2 *$ 7 -x-- = ^ j^r p — H ^^ *-*U^- *J->U* /w —II ^j-^ ^j& IV o^O Uijj j^flj 

J ~\ J J 

■ P> r J r j* [ s ij 1 «»>-W VJ ( J^» Jl ^ 'Mj ) 0l ^ *M ^i * = [ai.a 2 aj r jSlill j. 

. AB = jj£.£_* /i irj^t 
A^ = ,4£ 2 = ... =^fi n = 0. ^/)i^ . £ ^^^ fl i' B 2 fl n^>>' 

I a 2 i&it + «22&2i + ... + a 2n 6 n t = 

a m 6 it + a n2&2t + ••• + a nn b nt = ° 

j>i»- ^k AB X = 0, 4B 2 = 0, ... j^ j w <wWI j»J UJl* ^>U 6it, 6 2 t -*^*^f JN ip^^^Jl uli Sili A o^UL*il vjjlm* o\ U 

. B ^k^^Jf Jft* 



4ifll urtl J3 !»>< 



f xj + x 2 + x$ = 4 

< 2x x + 5x 2 - 2* 3 = 3 

( x x + 7x 2 - 7x 3 = 5 

*x + x 2 + x 3 + x 4 = 

Xi + x 2 + x 3 - ^ = 4 

x x + x 2 - x 3 + x 4 = -4 

I x a - x 2 + x 3 + x A = 2 



( r ) *! - 2x 2 + x 3 - 3x 4 = 1 ( i ) 

J xj + x 2 + x 3 = 4 ( . 

( J ) \2x x +5* 2 -2x 3 = 3 ( ^ 



x 1 =l+2a-fc+3c,x 2 = a 1 x 3 = fc t x^-c (I) : ij^^-^l 

t± = -la/3 + 17/3, x 2 = 4a/3 - 5/3, x 3 = a ( v ) 

Xl = _x 2 = i t X3 = _ X4 =2 ( J ) 



4-itoJi c#.>uii : >auii j—ii 



\T 



: ^Uj^J^idl > J>U JT JUji - n 



x, + 2x 2 + 3x 3 = / x± . 2Xs + 3 , 3 = Q 

2%! + x 2 + 3x 3 = (r) | 2Xi +5je? + 6xg = Q 

3xi + 2x 2 + x 3 = 



4*1 - x 2 + 2x 3 + x 4 = 

2 *! + 3 x 2 - x 3 - 2 x A = ( j ) 

7x5 — 4x3—5x4. = 
2«! - llx 2 + 7x 3 + 8x4. = 

x x = -3 a, x 2 = 0, x 3 = a ( \ ) 



2*1 - x 2 + 3x 3 = 

3x x + 2x 2 + x 3 = 

*i - 4x 2 + 5x 3 = 



(') 



(v) 



-VI 



-x 2 = -x 3 = a 



M 



x^ = — a + - 5 , x 2 = a , x 3 = - a 6, X4. = 6 ( J ) 

8 8 4 4 



10 d 8^5, 

3 3*3 3 



^'1 > ~ \ . ^jiJ Lll j, ( .> ) > JjU - 



1 1 2 

2 2 4 

3 3 6 



\ r 



/*£ ■= iou'l J^ : j!lj v^ l! V^ 1 ^ !i > # *>L*Jl1 j^-jU i4 = 2 2 4, iiji-JJ c-J-pHS! 

. /lA' -- ^j~Oi >- >i /I j* _^ [a{ 1( a{ 2 , .... a in Y ^i>i ^^,UJ ^>^ > ^^ J J\ o*y. 



oU^I > 



IILII . 



J 



1 1 



I 2x 1 + 3x 2 + 

I 2x x - x 2 + 



4*3 

6x3 



(-) 



j 2x a + 3x 2 - 
( 3 x x - 4 x 2 + 



- x 3 = 

2x 3 = ' M 



( x x - 2x 2 + 
I 2x t + 5x 2 + 



3x 3 = 
6x3 - 



(') 



^?LjJ iiil 



^11 0"*.UJJ ±*r } f 0x a + 0x 2 + 0% 3 = ihUU ( I ) 0^i~ J) .Ju^l : :>Uj| 



1 -2 3 

2 5 6 




■O ^jL^aJU 



[110,-20.-40]' ( - ) [2a,-7a,-17u]',{»[3«, 0,-a]\ jf tl = -27a, x 2 = 0. x 3 - 9a ( 1 ) : i^l 
/1A" ™ // j-*Lsf ^-*^ j i~ib>^* j^ oV^ ! ^ ^Vj J* **_>+*■ OV^L^ iiji^L. <Jj Jr* ^ ^ u* j^ ~ s v 

1 6 13 fci4 b ls c a 

1 fc 2 3 ^2 4 ^25 c 2 

^ 

X4 - I ,; x 3 = 1 , X A - JC 5 - & jui jb^j /4X = // J^U A a =[c 1p c5, 0,0,0]' -^^ 

. LL>^ ;i,a:....,. j^J 5-2 + 1=4 



\r 



4ikaJ1 o^jUXI : >iUll J-^1 



/**=// J > K Otj»^ . WiJUllJ^ y - *!-*! + 5 2 X 2 + S 3 * 3 +S 4 A 4 J*LI w-Tj3i j*=*l - \A 

^VjijL^I s 1( s 2 ,s 3( s 4 ^jiT lil l^i t r bJ! J^l ^ K o!j Sl+5 2 +Sg+* 4 = i. (i) ( Jaii OlT lilj ) OlTlil 

,AX = // ^>^J (i) 5W*JU 

Cj r= c 2 = ot^yljiv iJLJJ *^l : ^Lijl . VI l i Jk$\ { y>j> - \^ 

W^J-J /> x ** W-tj^ ^yu& B y r y ^i^jj m x p \-t*rj* vyu^* A oJlT IS] <Jl ^jt — r* 

'l + ^i P- OU ^i? = 0^ ^ r 2 

t r Vj^ ^ 4*>~a* j ' : S\ j> jid 2 VJ'j 4x5 i-jJil! oli A ~ [#//] 4»>L*il J^L. - x\ 

A ,> ti** r j>^ .$y>-' v^ **>*-<*« l?' ilr* ^_*5siJ r Vj^ a* ^'^-^ ** V - ^ *■ ^ 4? ja ., ^U 

a 31 = P31°l/ + P32°2 j» °4J ~ P41°lj + P42°2j» L*JU- J^SLi LL>- O^itl** jJ j^/l <>jLJ1 01 ^ yiJ ; ^Ujl 

(/ = 1.2 5). 

. iJl*ll i>- jjUI ol i obil villi ju* <_ »-! 



a 3(? a 3S 




^17 °is 






a iq °is 


°4(? a 4S 




^3^ Ogs 




" 


a 2(? a 2s 






. T 


S 


^jLi' J 


ijsjiyt ^ 



AJ — I lJ ^f— J i-jjOlij 77 a^j-SJ^^uo^ 



a « a i7 



a v a ji 



5 



L^ H\ 



10 
10 

ooioo 

10 
I 




IT lit : JiU v yLli 0- g^ 1 - vr 
M ot^a^ = ot^a^. ( ' ) 

(h,i,j,k = 1,2 n). ; c~^ 

"ll 1 14* 
12 3-4 2 
2 112 6 
U^ .Jl£. n 3 2-1-13 -* 1 u*ji ~ T t 

12 2-2 4 
2 3-3 11 



n<tn c~>- m j* ^j^r 01 ^j wJa>- ala-,,,* o^buw ^r-^~ L> O^io j^lf- iujl j aJ^ o^/^L^ ju^ ^ *£j*£ 

4x*l >^» _^i- O^So <tf-^*^' Ol* L*i*'»- 

t * * 

w U^x)l ^^ivai 0l ^ylj ^>*^ « J i-JU^L. s* U^U- wi jt ia iJUllj \v *J^JLI ^'^ ^> - n 

X = si*! + 5i^ 2 + ... + Vr + i^n-f + i 

n-r+i 



4jbaJ1 c*kUll : >5UI1 J— ill 



At 



/ 2 j £ 2 ^j^-' 1 oLiji y^Jb v-,iuliojloiiyii^r iO J /j , £\ a^ui oiXii j*s - Y > 



Jftk 






[?] ■ t S ■ 4-;] 



ol 



0*^ 






V"5 J 4Ja^ j 



>^ ■*/ 



AX = 



"1 


-1 l" 


"*i" 




>r 


2 


1 3 


*2 


= y = 


y2 


1 


2 3 


-* 3 . 




. y3 - 



jJa^' J>^l ^J-^f J*- — TA 



/T x = y u^i > ^1 j^/i 



X* = E^, (* = 1, 2 n). ^^^J J^ Sj o\ ^ yd j oli ji, j n 4>jV^/ «*>*-*- A jSoJ - r •■ 

[$1, 5 2 , . . . , S n ] . ii^L-il ji»- 
,4* = £^, (i = 1. 2 m), j ^ 5^. jl ^^j /i>m oe- wx/i ir-jJI j. o^La* ,4 jSoJ - r \ 

j\j>j* K = [* 1( * 2 *J 

Mi + Ms + ■■■ + Mm 

AX = /(^J^y 



4__&*Lxtf1 olif jolt 



^4**^ (j' t y*^ '^ '^1 ^* z 1 *^ v**^ *^** ^^^ F Jf. iij*ll j 4*0* w J 1 oii oL$>*dJ *-u j^ «-j-^f j' 



. -JJbu 



: y^l ( oUJUl ) ^Tl ^1 \f ^ ^ jii F > ^T^ « oti ^-«— #1, X 2 . .... A'. ^ !ii . U£*, 

n Jl li <$>-JI *»*dl olj . o"^ n W oli ^'h^ 1 >^ ^>^ (11.1) J^J' j- ^Ul ^i> JS" jl ^'^i ^.^ 

, ( Lk^ Ulfl Ul y L«l (11.1) f l>J! l ^-j ) . jfcUl ^y >* »i>f. ~*fj* 

cJlT Ijl Uj> . ^jUI ^>Ji ^ ( ^ ) J> *j> ^ ^ Jlill j Sijiyi ( i ) ^>^i Jj . *;'i K rt (F) J! 

s*ju o\ ^jj^\ j** ^ «ut Ji*-^j . ^ y ^ _>L^^uil (11.1) .j*± ^Sj y> V y ^-* jf ( ^) V M 

Lk»- <Iizw L^f o^So J' iJU- 1 j*. ,Y 1? .Yo, Y^ — '^S^* 1 



<*Uftt i^ui>ii : >it ^uit j^mU1 



V\ 



£* 5 ^ fa.6.c]' *~ jr j; . s = k 3 (U) ^ui .^i j u;y; ^.[3.2.1]'- *3= [1.3.2]', 

ji X c«, J: wcJI 

yi + y2 + rs + 3y* 
n^i + r^2 + r 3 v 3 + y*** = Yx + 2y 2 + 3y 3 + 2y* 

n + 3y 2 + 2y 3 + y 4 

yi + y* + ys + 3y* = a 

y! + 2y 2 + 3y 3 + 2y 4 = b ^ 

y x + 3y 2 + 2y 3 + y* = c 

5 - S-i!^ A\, A\, /Vj. A ' 4 o^^xLI 0^& j iiil^u 
j- *>*i* JT ^^ 5 j^ ( 7t ^>^>' ) ^"yr ^'y jIaJ^j U^i LL*^ O^Ui-^ A\ ^ A^, Jvf^ill jj 

^ // ^ /;,V 4 JS^JI ^ ^ JT ^y: y,, 5 ^ ( L JJ-'I ) LJ>r '^ S X A v^i ^ 



i iJUil 



<* yc^u^, (a, b, c) -1*aJJ jUjI ^j lj lily ^^UJi flyM 7^*i t V-m' *— *^' J* J . ^ -^y^ j& W*^- *UlJU olpcJJ 

. j- 1 yJi \jjk uu* Ju-aj Lu>- iUi— 



: T Jii* 



ri^i + T2^2 + ys^3 



Jtii! j- 71 ^>-l ^lyJI jjy it-'! . ( 4li j*^ ) 5 J u J 



.^ ^i f 5 x»y y Jiiii j s^ jiyi r,. ^ 2 , x* oL^i cii 
r yi + y 2 + rP 

n + 2y 2 + 3y 3 
n + 3T2 + 2y 3 
ya = a 



!yi+ T2 + 
yi + 2y 2 + 
n + 3y 2 + 



3y 3 = 6 , ifUl o^Ui ^^ 01 
072 r 2y 3 = c 

Xi.X1.X4 o^pai oi . s £)>fl^u^ 



oUI ^ /K ^>Ji Oli ^^mJ-'I 4>-j > . Lu b> j~idl UiU ^UJt J^iJI J ojl^JI / - V ob>Ji Ol 

4ijd.,rtll <Jj r cJLS" Ijlj F Jp ^O- /i °'^ oL^dl j* ^>^f ^ "-x* *2 X& oJLS" Ijj ,1 

LL^ <Lb~. J*Si Lp«i* r J t ol$^dl oJU j* c jL^-VI ^^^ <uLi ;oL^JJ «aa oLf^i nXm 4>->U1 oli 

. yUl ^ (m-r) Jl <^ ^JUI K^(F) £]>ll jJjJ 

i**U- 4*^1 oLj^kj ^y ^ Q Ol 

oJb' lilj V n (F) j- Ua>- ilii*.j 4*T^- « oli lp*z* n>m *i~>- m ^ X u X 2 -,-'-^m OLT" Ijl .II 

^- ^>*r A^ JT m c OjSS JJi,, uj K„(F) j. l«*=. («-w) ^ ^ X^, ^ +2 , ....X n 

■ K /X^) ^1^1 ^uTo^: X lt X Qt ... t X n ~j^\ oii Li^ 
t yLll ^Jiil 

Lp»i* /? Jl OU F J& U»>- 4la-:...«j *~*j+ ft olj l$>^ n > m <i-~»- /w >» A^.A^ , X m ^JiT Ijl .III 

y,- = ■ 2 s^X- (;' = 1.2 p) 

p > r d~>- r ^ [ Jy J A^lMflil iJj cJcT iij m ^ p q>& Ux* t ,1 m < p OLT lij l^i LL^ <i*^* O^SJ 

oLf^ill Oli <, F J* LU^ 4Ut..,*j o^. a? ol^ X lt X 9 , .Y n oL^>»dl viJLS" Ijl .IV 

5iU > [a,y] (J^cJlT ISIjJcJlTiyi^U*. aii-, 0>J y. = 5; ^.^ <i = 1, 2, .... n) 

7 = 1 

: aLU^I Au^aJI CjUIjaII 

JT ( JJi OLT lilj) oiT lil ^i o^lku 01^ l^li K„(F) j. ^> ^ly ? ^ r (F) j / n r (F) OlT *i 

yLll - Ii*T 



! <££lji ^Wi3j ^ 

i^i+r oL^di jr ^^ o^i>ji <>> t-^^. **- ^^"1 *j*'> v n( f )- > V n(F) J^ 
. v s n(F) yJ^. J yjj o^ t ! > ^ ^ t'> 1Aa oI cr 1 ^ 1 ^^ F nV) *>- }/ ^ ^ n V) 

O^'^l Oi- 1 * 0^ L^jl^ L^>i* A" OLT lil u^l>JI jj4* 0^ ;f^l o^dl JT 0^*^"I 0^'> £&* ^j 
(S\j aX + bY OLi jij^TJdl ^l^yl ^ jjTjLt- Oh-^* Y jX OLT til JliTj Uul U^ iJ^jl. aJST OU 
01 . V 1 (F) >^JIj <J >>j *fcluil j^ly *^xJ ^1^1 j^i> ^ o^^f' o^-iy A^ - °' Jl ^ j Ji '^*j u**uu; j 

Jwi jyiil ^1 jaJI (_$-Uj jj^l jp -Ij^V *WUrJI j-l^ .Uj 

/. + A: = j + / oli F^/") £Wj V s n (F) ^ V^F) 3 V*(F) jyl*! ,^l>a OIT lij .V 

. S y> Tt 2 J Ttj J-j-jf j-l/ oli S JjJ *^>J^I Ol^.jiLl »i» Ol Lc j ( Jli J»^ ) jjilic jji 7C 2 J It, U ol 



( L U! ) j>-l £1>JI 0] K 2 , K x Jl . <uli c-yi j ^ JT 4 0U 4 JT, - X 2 = X± jl U Cfttj 
^jUj S a~ ji^ 2 >* k 2 j 7t, ^jT^^ji &*-*& . n 2 j ft, jr^l>Ji ^»Li; Oil y> X^ -> -xJ^il 

V <j_ J*J\ *» jilJ 1-ifc j . -U-l^il (^jL-J Z, -Uj ^ 3 

a - *\ y^y j &' 

A '^jJi^lJ ^jA^ ^lyJI -uw '^^! W> ^ - 4JaA-*i oV^Ui' J- i~jU^ ^J^f J>^ J^J 

: j* UU ^iUI ^UiJi j- VI i>Jl u^TJi; lil j 
^,,12,...^ Lw ili^ ^u A'^ U jjSL AX :■-. ^j^l uU /I *>-, ^ A^ j-JlT lit .VI 
j&^^^Jl j.^ JJi- 1 ^ J*^ — ^" jTj Jyi-I >^i> J^ —try i* ^^ = ipj-^l J^JU- j- J»- Jfoj$L*. ^^j 
AX -.-.= J LL>- lU^JJ J>Li j- ^ j-^Jy^ J ^>^)I^>JI ^Ulol 

; ^Ul J^lT iV ^ LfLyi-MSj r^ W^JJ WXrt ^TJl A 49jA*** &*$ .VII 

r* + N A = n (11.2) 



j.~ ;.j 



4jo I _j -u ; JlJ Kb ) T a 



\ • ^Uil ^_ i«l 



oLjLdll Ji^ /47? Uf j^# 

r AB > r A + r B ~ & 

%>% %>/V fl (11.3) 

% < ty + ty 



; 4^"^. A? Jl oli oL^»zil ^«~^ 

^ = [1,0,0, ...,o]\ £ 2 = [0,1.0. ...,o] ^ = [0,0.0 1]' 

.^L t ^,J^ V n (F) j, X =[x lt x? %„]' ^y^*-=»0^. 

n 

^ = 2 X{Ei = %£i + Xg^ + ••- + * n E n 

1 = 1 

. ^U^fl IJLL t^JL. J«- ^ *^ JT uK Jli >o jjil lil VU o^l -H >^ 
:0jSL^-rf: F j* a,, a 2 , ...,a„ 3-v^ ijjp ^jUL. -^^ . K^/ 7 ) J ^T^ulz,, Z 2 ,...,Z„ jl ^>J 

A = 2" fliZi = a 1 Z 1 + OjZ^, + •.. + a n Z n 

i = i 



\\ 



4*»la31 cte\jil\ : jA* tf>lA» J»«*11 



X = [Z 1( Z 2 ,...,Z n ]^ = Z-Xfc (11.4) 

Z lP Z,» ..., Z^. ^H\cA+^j\±&\+jk*jZ£~r 



*z - [ 1,2,3]' ^ W)^ 1 h /Zi=[2.-1.3] / . Z 2 =[l.2.-l]'. Z 3 = [l.-l.-l]'^K* lij 



2 1 1 


1 




7 


1 2 -1 


2 


= 





3 -1 -1 


3 




-2 


J 


L J 




L J 



[7.0.-2]' 

. E ^u^Jo 



X = [Z 1( Z 2t Z 3 ]X% 



: jjSi ^ *„.- [ b xJ b 2J ..,,b n X ^»>j ^„ <F) ^ > T .—* F i. ^ ^ J»l 

A' = [IF^ W n ]X ¥ = IT'. 4- (11,5) 

X = Z-X E = W.X V o\ (11.5) , (11.4) j. £^ 

*v - ^"'-Z.^ = PX Z (11.6) j 

: J^SLj /> = ^Z i-* 



.A^ = P X z dj& £~* (n— ^ \) -> U*~j uwU^fl JJ.J4- jl*.j J5jl> i_~ /> ;jU > 

4ijb«, ja 14> 






A\ = [1.2,2, l]'. * 2 - [3,4, 4,3] y , -L*sdi oli 2 jjU 



1 


3 


1 


2 


4 





2 


4 





1 


3 


1 



SjJuai^ <3j J' U — 



IV, Lu ^^-* U,>LI ol^l ^ 0^ jl^t V\ (F) Wj UlyaJjijlU ^vV * 3 = [1,0,0. 1 ]' j 

. kJ(f) ^i^iy^is^ur t a- 3 j a- 2 jl ^ 3 ^ r, , x 7 , x x ^u ot i^* -jt^. 



^ 2 = [4,3,2,-1 ]\ - X t = [1,1,1, 0]'. ol^l oli v^ 1 W Cr 



jl lx 



14 2 4 
13 12 
12 
-1 -1 -2 

. kJf) ti>4ij; L-tilj t,u 4U-v-* 4 = [4.2.0.-2]-- ^ 3 = [2,1,0.-1; 

. X+ j X* Ep jjJIUUiu J ^ol 4 *ai i >. & ,j J t ^>jl lai ^Ulf it y j ol bS* 
y^JlliiLufj^jl . K 4 (F) j^raUliifcjIjJI X, j X 2 j X 3 ^W^diot - t 



;u»t*an ciUijtfi : >u i $iHai\ j^Mii 



*♦♦ 



*2'A\ j' *5 = [0.1-rO,0]' j A 4 = [l. 0.0.0]' t A^tA^ol^l j-l>JI lai t-Ul JU-U 0l bSu 
.^Mv^O- i *„*2,* 6 jr 7 1 ; I X U X 2 >X*X 5 I dp>-li0^^^ 7 = [1.3.6.8J' J *e = [l. 2.3.4]' 

ol^ * 1 = [ 1,2.1]'. * 2 = [1.2.3]'. * a « [3.6,5]', 1^ = [0.0,1 ]'. ^ - [1,2,5] J^ - • 

. Olilku Ki j y 2 ^rv^^du - jU>i ^>'-j A, A^ A's o^u x'yi M^iJi jl ^^ . K 3 (F) j. 

flKi f bY 2 A^Jo'^^jYi = i^ 2 - ±X V Y 7 = 2A 2 - X x \ X x = Y v - iY v A 2 = Y Q - 27^ jjjj ju, 
cX x + dX 2 *^ Jb\\^\> Ui^Lj^fj 2 K^) ^ (£a + 26)A 2 - (ia + 6)^ -~ ^ 2V3(F) j. 

X 2 = [3,4,-2r>Jf 2 = f 1,-1,1 ro^slt ^ K^ (F) j Uj X -- [ x x x 2 Xi ]' ocf lil( ' ) - i 



*i 1 3 
x 2 -1 4 
*3 1-2 



= -2xi + 5^2 + 7x 3 = 0. 



ju 



*1 


1 


1 


%2 


1 





*3 


2 


-2 



= -2Xi+4X 2 - Xg = -J^JJj J J. 



1 1 

1 



4 0, 0! U.iJLiJi V/ 1 ' 0* 



*1 


1 


- 
1 


x 2 


1 





*3 


2 


-2 


*A 


3 


1 



JU 



*1 


1- 


1 


x 2 


1 





*4 


3 


1 



x t + 2x^ - x* = . 



( n-k ) j**j$J ^j^ F Jp Jyj.1 JT ^j^J' -uj^-jS^ K*(F) ^1*1 £■(> Jf jl ^> JJU! *4* 01 



/i f k = 



l '^ ti(F) -• £<F; ^l^i^l^is,^ j^ } , v*(F) 0lT lij J^ - v 



LA^U^ J^SCjj 4-oiJ K ^6 ^J-^ Jl^ ^(F) ' * ' '' : l/H 



r ■- k OLT li! Li! I^>a» o^xj i i* Jl jp ^ ^_ jl #^jUU jSlc j 



S+r = h+k. -i! JiJd '4* jf s =k, t=h 

J ^^r>„ - H i>JI ^ ^(F). J u' r A^jA-,,...^ jSL'j k>t jh > t jl Jli 4- . >^ ! 



,^^ 4^^ If Vfa) j-l>i A lt A 2 . 



K* (F) ^>'> .V 1( A 2 A t ,Z t+1 Z fe ^^l^^" ^^ Z t+1 , Z t+2 Z fe 



_2 a^A^ + t 2 a^3^ 



J>So ^£. h il4*i j a jlOftl -U- jj *jl j^'l >ytJ 



1=1 



t=r+a 



^ >tZi 



t=t+i 







(11.4) 



t h 

S a i A i + 2 04 y{ 

i=i t=t+i 



l=t*l 



1.1 



JLftUttl cJU\ji\\ l jte (£»laJl J*ail1 



o&-> .^(^) ^ ^ * ' Vk n {F) ^G* *> L ^ ^ l ^>" ^ J ' K J (F) & J ^ ^ * eJLI 6l 
«t+i = °t + 2 - •■* = «ft =0- - Of villi ^ gsLi K^(F) j-l>Ji -Jy * lf * 2 * t 






(11.4) ^o^j 



\j£+j 'Oi = o 2 = ... = a t = fc tM = 6 t+2 = ... = 6fe = 0; oil j^O tJL*. lUu- Z'* Jlj JT'J Jl O^Jj 



1 


1 3 f 


2 


1 1 


3 


1 2 1 



^1, <i LU ^-[1,1,1]' j ,Y 1 = [1.2,3]' ^ ^1 iV\{F) j\4^ t}^ & ~ A 

,Lf>i «>~ ji u . *i Lu y 9 =, [ li0il ]- , y; = [ 3ili2 ]' ^ s® %v\(F) j^f 

ol^zJ jJ^ jr^O jo ^jt-J LU ju-> ^ . K*(F) dj& ^UJi ^y O'A + A = s + t.^-g^ 

; JuJI j^JL, 2 K^(£) j V V\{F) ^ JT ^ J JJ^^L. 

a ,v 1 + b.x Q = cy r + rfy ? 

!a + 6 - 3c - 1 
2ri + 6 - c = ^UU Uj^f J>*Jj 4 jw*^ </ = 1 ^* U 
3a + 6 - 2c -- 1 
jjTaII ^I^Hs^U [3.2,1 fydLt jlt-J ^j^LiL'l jjyiJ ".j*U a.V, - fe.Y 5 = [-1.-2/3.-1 3 r otj 



1 = 



1 I 


3 


3 


2 


2 


4 


1 


2 


1 


1 1 


3 


3 



i^i^Ji pjJuli 9-I^aJI ^L-i -^ jl - <V 



5>^Jl f-lyUI ^L-i j. i Xl + 2 ' Xr3 + " 4 "" ° <*^~J UjL^^i ^_ Jjl AX = O o^UI 11*^ jcpI 
I x 2 + x 3 + 



2x A ~- 



[2,1 -l,0f j [1,2,0,-1]" : t^j^j^'^t^o^iUlo^t^O^ v4 *>L*J 



r „ > r + r, - n 



o\j»s. ~ \ 



)ex B j> Jj^/i iJi^ r A J! ^ AB j. Jj^ll ti^ r^ Jl O^a 



/^ 




J&UI ^ ^ 0l i Vjl >>Li 



( ? liU ) AB IZj r pi Jp LjU. PAQB Uj 0>J tri" JS^Ji Jli 



-'r q 





W** O^i (i" <^»U^I iJU-l >*j 0i ^jUil jS^jc 



Z t = [1,1,0]', a i" xA " i a* 1 -^ L^-jL- oLT^. ju- jl . £ ^-L-SU Lj-jl. 



.V = [1,2,1 ]' < ^' ^ ~ ^ ^ 

Z n = [l.l. ij'. -^ Z 7 = [1,0,1. 



<*u#i ouijui : ^ ^jiAii j^um 



UT 



a - 0. fc = -l.lj^l j&j 



a + b + c = 1 

a + c = 2 £^ 

6 + c _ 1 



1 




1 




1 




1 


2 


= a 


1 


+ b 





+ c 


1 


1 









1 




1 



: ^( l)JJJ 

J .V = aZ 1 + 6Z 2 + cZ 3 , (j) 



Z ^loUt^ X z = [0.-1.2]'. J>^ 



C =: 2. 



: J^SLi ,Y = [Zi.Z 2 .Z 3 ]^ - ZX Z , JS^Jb (i) iUf SoUb ( v) J^' 

[0.-1.2]' 



z"* , 



1 -1 
1 -1 

"1 1 1 



zv li.o.iT. z 3 = [i.i.i]' ■ z, = [l.i.or. ^^ v~^ * -i^ioLJi^ir x w j x z ,»i - ^ 

*„ - P* z o>i^ P «^\ ^ W, = [1.1,2]', IF 2 = [2,2,1]', IT 3 = [1.2.2]'.' 



-1 1 



2 


-3 


2 






1 2 1 


2 





-1 


j 


w = 


1 2 2 


3 


3 









2 1 2 



** " — V^ J \i^ Jt 7t^ jr \\ 



1 


1 


1 


1 





1 





1 


1 



(vm) Jtuuju.' /> = ir _1 z 



-1 4 1 
2 1 1 
0-3 



jtU 



j^j 4Jli 



J- ^1 jru iu*iLI jlacSl JJU- J-.y /? 



*i = *? = * 3 - *4 lj> o^ jji oi^ai ^ ( I ) 

*i = * 2 . * 3 =2* 4 . L^j^jllol^i^ ( v ) 
jc 4 - L-A jjSi J) I oL^d.1 ^ ( r ) 
x, = ] L_J> j^, JJI oL^di ^^ ( J ) 



x aLiiJ^i kJ(F) ^l? [2.3.3.2]' j [1.1.1,1]'^^ - u 

[l.l.l.l]' [l.l.O.-l]' [1.2.3,4.5]' 

[3.4.5.6]' („) [1.2.3.4]' . (v) [5.4.3.2.1]'. (I) 

[1.2.3.4]' [2.3.3.3]' [1.1.1.1.1]' 

[1.0.-1.-2]' 



t.V JLjAUftl CiUIjUI I >U tSaUH J**H 






r = 2 ( r ) c M c (I) : *l^.l 

^ - [9.5.-l]'^W^ ! •■*!* ^ ^ t^ 1 M * ^2= t3.4.-2]^ Yi = [l.-l.l]' J**^ 1 ^ <** - ^ 

y 2= [-17.-11.3] J 

K x = [-2.2.-2 ]' o{+~±\ .4lji ^i< 4lli ^1 OU^"* * 2 = [3.4.-2]' J X 1 = [l.-l.l]' >*^ dl °' «** ( *) 

y ? = t4.3.i]' J 

i=i i=i 

U y y'Ull j- ^(tf) £l>fl j.L-1 ol«*=. ^ Ir'o^l oLp~ 4x4 irjJI oli S>-II jS^J - \ A 

/// i>JI oU jJ ^iUI J^iJl j a ilLil j J-.ll oU jJI ^S - \ «i 

[1. o.o.o.o]', too. 0.0,1]'. [10. 1.0.0]'. [o.O.l.O.o]'. [1.0.0.1.1]'-! ^'t'^"^ ^^^ " Y ' 
[1.0.0.0.1]'. [0.1.0.1.0 ]'. [0.1.-2.1.0]'. [ 1.0.-1.0.1 ]'. [0.1 .1.1. 0] -; Jljil ^I^JI ^olj^lJI-uJ.^ 

. ^lyiiiji^^ujLui oiiJjj [1.0.2.0.1]' j [ 1.0.1.0.1 ]' -J' u»* • ^'-^'j* 

: oW^I j. JT oLiljb-l , Z 1 = [1.1.2]'. Z 2 = [2.2.1]'. Z 3 = [1.2.2]'^^ ' *rJ - n 

[l.i.ir (-r) ri.o.i.r (^) ['.'.or o 

[1/3.1/3.0]' (r) [4/3.I/3.-I]'. (-) [-1''3. 2/3.0]'. (•) f'j-W 

ow^ioui^' Zl = [0.1.0]'. z ? = [1.1,1]'. z 3 = [3.2.1]' ^v-^^t - " 

[0,0,1]' (r) ll,-3.5r (v) [2,-1,0]' (») 

[-1/2.3/2.-1/2]' (>-) [-6.7.-2]'. (to [-2.-1.1]' (') ^} 

Z, = [O.I.O]'. Z 7 = [1,1.0]'. Z 3 = [1.2.3]' , 2i = [1.0.0]'. Z 2 = [l.O.l]'. Z 3 =[l. l.l]' ( ,j 

■i = [1.1.0]'. ^=[1.1.1]'. K,= [1.2.1]' ' ^=[0.1.0]'. *2= [1.2.3]'. K*3= [l.-l.l]' 

L 1 1 J L 3 2 2j 



7 
t-i 



I h,P j Jji /1X . £\. (/-- 1,2. ..../i). -^j-^^. ^ OlT lil 41I c-JI -.Yt 

H = h l E 1 + h Q E 7 + "• + h n E n . : jLijJ 

j j A J sjl^I ^i> t A «s^* ij#\ oL^ y-ill w-f 1j3l JT ^ Jjil ^^l ^l>il ^-j - r 



4*uai ciUi>ii : ^ t^juii j»<»ui 



i.t 






( I ) Jp^A^Ji f^il j"l>aJl ^-Ul -U-jf - tV 



"i 1 1 f 




1 1 





12 12 


(-) 


1 


-1 


3 4 3 4 




1 


1 






L- 


-J 



[J-2,-l,-2f - 11,1.-1,-1 I' M 



[i,i,-i,r ( i ) ^i 



V < V + /V„ 
,y AB - ,y A B 



\ . a Lit J o jl^JI i^kJI jj, ^ (n-r AB ) jccl ( v ) 



j ^j yLil >- 4*1 f ^ = [ Vi v? y x , Y ? }. > ^' ^.> -UiilU-s— n iJLJLI JJ* ib> g£i-l - Y^ 



/♦ - * 



>^LiJIJ^I 



Ui ^U</t ^ Lt'UIj^I 



4oLaJ1 oib>aSl1 



vjj?) <y ^~ Y = [yi.y*-- 



y n ]' , X = [x x ,x Q XnY uQ 



yi = °ii*i + a i2*2 + ••• + a m x n 

y2 ~ °21*i + °22 X 2 + "" + ^2n x n 

y n = °ni*i + ^2*2 + •" + Q-nnXn 
Y = A X 



(12.1) 



J£±>j' 



J! V n (F) & X *~ * 



;l i-L Xj^, Jy£ r *^ Jir" (12.1) 01 . F > J^* A = [fl/y] <^=- 

. J j^AJ ^U- Jlill 4^iLl ^Jb <J6 ^i>JI 0- Y > Ta ^( SjU ) 



-. i;u K 2 J! ^2 J ^2 JI *i ^' ( 12 *i) ^ ^ 

k ^ju)I jljuil 0lT U+. fcFi J! fcjr 2 jy ( I ) 
W Jij*^ 1 l ^ jT ^' ^ * J a ^^ 01 jljuii jlT U*. aY l +bY 2 Jl al^ + MT 2 J> (*->) 

: 1 ju« 



1 1 2 
1 2 5 
1 3 3 



Y = 



[12.27,17]'. y - [2,0,5]' iVOl ( ») 



^ >i JijpJI j?pI 



"l 1 2 


V 




"l2 _ 


1 2 5 





= 


27 


1 3 3 


5 




17 



"l 1 2" 


"*i" 




"2" 


1 2 5 


*2 


= 





1 3 3. 


.*3, 




p 5 



. *^IJ* y= [2,0,5]' Jl^tfi" *^>J-* (v) 



112 2 

12 5 

13 3 5 



1 13/5 
1 11/5 
1 -7/5 



X = [13/5. 11/5. -7/5]' 



4&aJl cdUjadl : jJU ^U» JmmII U"\ 



ulT UI^USj^uj y = [ 0^,02! o^]' jli * = [1,0 0]' = E x jl (]2.l) j L^> lit 

-J y = [o^.o^,.. , a rtJ -]'. jji JT - £,- 

. Ji^l I A* *> ^j<> iS-& J^y t}^ * 4pl * *^ ^S" ^^ '^ J ^ (^.1) u^" 1 Jo*^ ( >*^ -1 
J*LM Ji^l «^U« t v4 V- 11 ( J^» ^^ !i i-> ) ^^ *M \e} iU > 21 ) J* 1 ' 1 Ji-P^ 1 °-^ " II 

r yLii ^ Uii 

JjU III *tj*^\ J* rf^i 

juu ol J V k n {F) Wi Ul> OjSi V k n (F) ^> JL^ OU (12.1) iU >H J^l jj* -IV 

(12.1) ^01* i siLi >c- y4 dj& U-Lp 

jr = >Hy 

ii* oi j . ^u'y ^>j» a -ut c.14-^. Ji a u^i ^ l;lt^ djfc jii y lf y 2 y n oi«*=ii j^ 

J Ji V n( F ) S^V t^ E i y^ 1 ^W*^ 1 ^-^ J^ iU > l^ Ji-^ ^i u^ 1 a* °1 - V 

w= cz Jj~ lib z J] y «~=it z=^y jj- ujj y «y J! x i+s^ y=^A- J^- iii -vi 

. W JI X 6 j* V=(CRA)X o\j Z JI X dj*Z = BY =(BA)X M 

. is./*-' '-•U'S 1 * J! W-* • j »-' j *-''♦!*-* J^* 1 i^ >* 

jJi\ j~ Si J ^^.j . Z ^UV tj-i. K^/") ^1 t^ J^ Sij* Y z = AX Z it ») 

j^jjin j-iii ,>. vni i>ji ji t»iu-i . Ji>i ^u^i j y z j z z oL!i.wi >" y w j X„ o\ ^jJdj 
OjSj i,*: p-M} ^ji jl yz=-pyz j x w =px w ojZ, ^ f :iu > «>— 
r z = Q r„ j * z = Q Jf m. 

^ = ^r'y, = C _1 /(^ = Q' 1 AQX W = BX W ou 

(12.2) 



t.v 



u»ui cdb^i : ^ ^juti j-ai 



>mt = B %w oiriiij ( z ^l-^ii )^ o-^ v-^ ^CH -» y-* *> y r =i«r r otr isj viii 

^UHI oli^J i-ljj ju, li f Jii> . B^PAP- 1 JSJiJU (12.2) ilrf* ^Ul j. *ti Q-/*- 1 o\ U 

y = /** = l 2 l * u^ 



of ,>>lJj £ ,j-L-t>U i-JJb Ja^ Jjj^" 



1 


1 


3* 


1 


2 


1 


1 


3 


2 



[3,0,2]' 



pi (I) 



*r <s 



ut 



[1.2.1]'. w 2 = [1.-1.2]'. w 3 = [1-1-1]' 



JT W = [1,3,3]' ^ Y w juilalfy^gndfju^.! ( r ) . y = ^^ 



r 1 - 1 
' = 9 



3 


3 





1 


-2 


3 


5 


-1 


-3 



gCl-lf V . [*!.■&.%] = 



1 


1 


l" 


2 


-1 


-1 


1 


2 


-1 



^1 



JL* Olj ^ - W l X = [1,1,1]" : oLilj^M W ^L&J vJU Jif = [ 3,0,2 f *S^» 4 ( ' ) 
J*- W* 1 y = [14/3 , 20/9 , 19/9]' JS^JU W ^L^ 5-JJU ^ ^ill Y = AX = [9,5,7]' j» JT 



y y = ir'V = w^ax = (ir^ir)^ = B* y = -| 





H 


36 21 


-15 


21 10 


-11 


-3 23 


-1 




J 



x v (*) 



siLjli j liiT 



y„ . i. 



36 21 


-15 


1 




6 


21 10 


-11 


3 


= 


2 


-3 23 


-1 


3 




7 



= [6.2.7 J'. (r) 



£ 3 j [3,1,2]' Jl E 2 c y, = [ 1,2,3]' Jl £1 Jj* t*M / = AX >tl J^l ,>( I ) - , 

y 3 - [2,1,3]' Ji 

• ^3 - [4,0,5,]' j *2 - [ 3, -1 ,4]' ' Jft = [1,1,1]' -^' V* -«rjt ( v ) 
. Lit*- tl>^Ui~« LuJ U^-JL^ ol j Lias- u^Ui~« X 2 j X x <>* CPji ( r ) 



4jLoJ1 c£Lj*31 : jJte ^jJJtSlI J*A1 



UA 



Y = AX = 



1 


3 


2 


2 


1 


1 


3 


2 


3 


L. 




J 



U^ ^ ^ L^l 1,11^1 Oi j U«i- 5UJ ^ X 3 j X 2 <■ ^ ui j*^ (i) 



a:. j^l o u:i .u^i^u. ^^ /i - l^i,K 2 .r 3 ] dji i k^ a* ( ! ) 



JU-, y 2 = 1 8,9, 1 9 r y> X 2 ju,y 1 = 



r *i 


r n 


1 3 2 


l 


2 1 1 


1 


3 2 3 


l 


t_ -J 


L J 



[6.4.8]'.y X, = f 1,1,1]' JL^ o\ (v) 

r 3 = [14,13,27]> X 3 



"6 


8 


4 


9 


8 


1S L 



2 ^^ [yi.y 2 ] =49. 4»^i Vj ^-^j ^ ^^ [^ x .^ 2 ] = 



1 3 
1 -1 
1 4 



■yjyLuaJJ <uj j 0] ( >- ) 



LU^ ^U.-^ i/VU 0_pL Jiiif, LU^ O^Ui— X 2 j X x otpJll oil 
Y*= Yx + Yi s X* = X X +X 2 jl U , [ K fl K 2 , K 3 | , [A^,^] jci>-ll Ji 0« OjU; ol U* ( ^ ) 

. SiU > /I ( J»i* c-ilf lil 3 ) ^LT lil ti ^U > (12.1) >U'I Ji^xJi dji J j»^ - T 
j^.j /4(A' 1 -X 2 )-0 0^ K-^A-,-^^2 l> X l ?£X 2 Ji> oi, 53U > 4 j! »! 

«i>Li ji, 4*jJua* A j' ^ oL^y LL .jJlic IJU_.- v4 | = 
j \ 1 .X 2 . ..... \ p LU Uir-Ai ol^l S*^ (i = i.2.....p>i->- K^^A^ Jl*. ^11 ol y> K/ &t\ ^jti 



1 H Y t = s^ + s ? y 2 + ... + s^ = o 

P 

2 s^(AXi) - A(s 1 X 1 + Sp.Vp + ••• + spXp) - 



; 



Lkv- 3U- ,- Xj ojf j.-Ujid j-iSlL. Ij» j£J j . SjXj + s 2 X 2 + ••• + sp Vp = 0. jii ;iU ji. A oT Lx 

Ji X 2 = LI, 1, If «s4lj [2, 3, - If J! Jf, = [l,0,lf *sil Jj* J^ ^ ^ *-»*" o! ^ Kl - » 
li.o^U.^lj £i,£ 2 ,£ 3 ol^diliula-yii [-2,7,-1]' JI * 3 = [1,2,-1 f *»aij [3,0,-2,]' 

I a + 6 + c = 1 
- b + 2c = *?' W <*X, + 6A 9 + cA 3 = E 1 U^> I Si 
a + b - c = 

OJi JdLj y i = -H2.3.-l]'+[3.0.-2]' + i[-2.7.-l] / = [l.2.-2]V ^r^ = -j^ a 2 f Us 



y = [Yi.YMX 



1 


-1 


1 


2 


3 


1 


-2 


1 


1 



y>\ 



4jt*»ji «^L^di : >u i>uii j-aiii 



J^ijl ^ u yLlI j' Ji^l Z ^-U^J 4-JJL U^ •*,> 1^ - ^ = 2 2 1 ^ olT »M - 



1 


1 


2 


2 


2 


1 


3 


1 


2 



*l/ = PXo 



P' X X L 





-1 


4 


f 


1 


?. 


1 


1 


3 










m 


-3 


0_ 



( Z j] \ \ J-^iJI j* \ T iiUli J* ^I*J 



-1 1 -1 
0-1 
2 1 3, 



<?* t 



y„ , py z s <r^, = (T 1 ^*, 



2 


H 


-6 


7 


14 


9 





-9 


3 



x v > 



1-2,-5,-5]" <JU jJUl A' <*dl (v) ^=[1,1,2]' JV ( ' ) *r^< iJLil J ^1 Jej*dl Lus- - v 

[-3, -1,2]' (-) [8,5,11]' (I) vl>' 

Y=KIXjY = lX j Ji^JI jryi" u- Jit - A 

U* ot .jj, f [2,-1,-1]' Jl E 3 j [3,1,2,]' Ji E 2 , [1,2,3]' JI E v J* *» j£\ Jo-« * - ^ 

.Ju-lj*,dL [2,0,2,]' j [1,1,1]' tl-fc^lSsJLI^«aiJ>*jiU Ju-dl 

gu? oii U^ a«v a'lA'z ,x„ oi«*ai .uir iii j! ^j i iu > (12.1) ot »i - i . 

. Lu a^v dl-ST 0_£; Y u Y 2 Y„ 

. ^Lfj £l> -u, jjtoN i iU > Ji* Jiyc" J*. ,>. «it j» jd III «i>JI fJi^-l - \ \ 

V„ k (F) £!>« u-Ul V^ J^ 1 : ^Jl 



SUJjj-sI 1*01(1),^ y = 



1 1 

2 3 1 
-2 3 5 



X. J^l Jo-=" f'-^-ii - IT 



tu a~v oi*,*.^ A r 3=[i,2,3]'jJr 2 =[2,i,2]' ^,=[1,1,1]' t^ iu^-ii oi*ai iUo] ( v ) 

K 3 2 (*) ^ V 3 (R) JU 01 ( r ) 



4>baJI C&tjaJll : >U ^UIl J*«H 



n. 



mu Jf JU ul (^) . iU jij^JI U 01 ( I ) ol > y 



1 1 3 
1 2 4 
1 1 3 



* >^ J^i r Ui^L - ir 



[5,7,5,]' -.4^1 !&*) ^l^JI^i [3,2,0]' j[l,l,ir O^li^l #R><> 

VII : o>Jl ^^ - i t 

^ J! £/ J^^i Y = B z j Ei '^j^\di X; u^ijyi^jui 



xuJJ ^L^l jL^-l o*j*iJ E ^-L&J ^-jJL Lk^ ^y- Y = AX 



1 2 3 
3 2 1 
1 1 1 



X ^J - n 



: oljju £ ^loUt^ * =[1, 2,3]" 4*dl». : Z 1= [l.l.o]'. Z 2 := [l.O.l]'. Z 3 = [l.l. l] 

. J^l UJ^u^ I JU r- [ 14, 10, 6f oi ( I ) 
^ y oLiUJ o^Jj .<* = [-2.-1.4]' Jj^" * ^LiUJ oli JbJLLI ^U^l J] UJ lij o!j ( ^) 

Xz - [8,4,2]' 



1 -1 
1 -1 

-1 1 1 



= [Z 1 ,Z 2 .Z 3 ]" 1 ±r Y Z =PY j X z = PY o\j {*) 

1 1 o" 
^ 2 -[4,i,or < ^,=[0,-1,2]' ^UVJLj^u y^ = o i i V J^'l ji^xJI^ - iv 



1 


1 


o" 





1 


1 


1 





1 



£-*• Z ^USO L^ **" ^1 .IF, = [-2,0,-4]' 



Zi= [l.-l.l]'. Z 2= [i.o.-l]'. Z 3 = [1.2.1]'. 



t — J- 1 






1 2 3 

2 4 6 

3 6 9 



X. ( r ) i r SlUl j a jljl ( v ) i y ilUl j a jl Jl ( 1 ) 



m 



iuuji c&uaM : jA» ja\ j-ai 



L 1, -M, J' -S^l ^ (*) (I) : ^Ijtl 

[2,1,-ir -i^> y\ m (*) 

f3,0,-l]' ^ [2,-1,0]' : JJl^l ^ (*) ( r ) 



j jU^II Kj , [2.-1,-21' ->. W ^1 l [ ^J [1,-1, 0J' ->-^' ^3 t 1 ^" K 



1 





-1 


1 


2 


1 


2 


2 


3 



•* ( ' ) 



. SjjiuVJ^UiJoUly j» [1,-1,-2]' 



ii,o.-ir j-.*^ -^ ^ t'>"^ fM. T-! ^'j vj i}a y 



~2 


2 


f 


1 


3 


1 


1 


2 


2 



v. (*) 



( «_* ^di ij» s v\ j. *~ jr ju of j^v ) . >,>ii jij^ii j'j-i-v oui> i> | 2,-i,o f j 



<j*j 



>ii j,^jj >^ j.i> ^ [i,i,i,ir .. jjii k; j.i>ii y 






1 





o" 








1 














1 


1 


4 


-6 


<T 



A. (r) 



1,2,...,* -J JiV JiJi,..Jn*Jj (i=l,2 /i) ^ >>,■=*,■. . y = /> jjf j.a.i j^l ^1 - r 

. P Jj-uJi 43ja«a* <-*-* ( I ) 

. n <U- jjJI j* JiV <»>*-** « ! -^rji <*' o*^ (v) 

^12< ^2 3 r t -i,n ' ■Sr' j' •-t^' vTjUjjO^* >— ' ^ L^U*^ P Jj-l-J* <J_jjJ-a* JS J*, yw^'l JjnjC *jl 0*^i ( * ) 

^ OL^ £,, ^_ J K2 ,...„ JJjju- iiis if . ^ /> = [E^. £.. £ . ... £ in ] ^Tl (,) 

«^4 O^SL u-n* , Jli Jli. . P- 1 i,u£j (P- l = P' s^Li-'i .^ ) >^j— ,' ^'- /i !i oli 
P- 1 = [£ 3 . £2. £* £il- -■> P = t£* £2. £l £ 3 1. oif u!j p^ 1 = [£ s . Pa. £1. £ 3 1; -. J P = [£ 3 . E t , E*. £ s ]. 






: ^U1 Vj-^' J- 1 * 



X-Y = x 1 y 1 + x Q y Q + ••• + XnJn (13.1) 

: \ JU« 

u^ *i = fl. l.l]'. A' 2 = [2.1.2]'. ^ 3 = [1.-2.1]': -W^J 

*i'* 2 = 1-2 + 1- 1 + 1-2 = 5 ( j ) 

*i-* 3 - 1-1 + K-2) + M = (v) 

X t -X x = 1*1 + 1-1 + 1-1 = 3 ( >r ) 

X 1 -2X 2 = 1-4 + 1-2 + 1-4 = 10 = 2(X % 'X Q ) (O 

: *&&* 

j£iJU 6U^I ^Ui j J*. loll v^l J**U vj^u 

A.y - A'y = y*x cn.r) 

. S^Ull ^^ ^ Jf.y tri 1 x 1 V jail 0- 0&>^ K'* j X'Y jS^j jU, K'A' j X'Y yj\ Jl^J 01 

c*\^d\ jj^ j jsr.r 0- ^ *l^ >^ 6 j> t ^> j > >-=-i • r^^ 1 IU kj ^' u * ( 13 -0 r-^-^ 

. ^UaJI yjJI J^^ 1 Vy^' J~*l*- ^^— i 

A a - A 2 = A 2 • A'i , ,Yi • kX 7 = &( A x • A 2 ) ( ! ) 
*i-(* 2 +X 3 )- = (A^A^-A, - X X -X Q + Xt-Xa (-) (13.2) 

( A a + X 2 ) • ( A 3 + A 4 ) = A x • A 3 + A x * A 4 + A 2 • A 3 + A 2 • A 4 ( r ) 

>4»af 01 . >-JI UjU. J^UJI L^- > J^U olf lil l^i uIjuUu. UrJ ^(/tt j* Y j X j^u & J^ii 

: J X 4>^IU JIT *>iJ Jrf.UI V >JI J->LL ^ j3l >U J. ^1J *|| j JUi K^J?) j. A' I 4*41 J3L 

I! A|| = y/TX = V^~+ **+... 712 03.3) 



nr J**i\ J**n ^ 0140*1 : ^ *sun j^tii 



|| *i Ij - a/T ot \ JUll u- ( r ) u- ^. 
: otv^lji (13.1) j (13.1) f l4ii-li 

x-y = iillx+y|| ? - ILvli ? - l|y|N (i3.4> 

u-yi < Pii-imi (lis) 

. >4^i* Jii* J^W ^>y^ J-^l»- s Jj .J'^ JVr^" J^^ J^W ^^r-* 1 ' J-*^ io-uJI i*JiJI 61 ^1 

ll*+y|| < n*n + iiy|i (»•«) 

^*i^j(c 1 A 1 + c 2 ^ i? +- + c w X 1B ).A i - O^ 1 S^' * = 1.2 ..m, ^ ^c^ + c^+.-. + c^ = 0, 

til ti P* (*) ^1*1 j-i> ^ juLo <jl K *>~ j* J^ .K^(/?) Wi ti> J>j tU ttis^ ^jJLj* 

^yill^fjuUs-ojSL^U X l9 X 2 .....,X m iSj* rtJIoUol^dl ^v^ujT^ TjuLo K <*~ OlT lij II 

. ol|=lU ^ oJ^I jAj£ yt 
t iJLJLI ^_j«! 

4.LufJ(jo ^ k -u^*^ i >iM>^>u k>h ^ v k n {R) ,>L>ti> kJ(j?) jit iii m 

jiff <0* o\ £*y 0<m d~^ V™(R) t*U£j tl> Ott . LU*- <13t..». ^lp^^ ^ S-uUdl ol^l jl U 
ot . K™(tf) jJ>JI j. Jt. ;juLo Lp^. m> r ^ r Uj^j ul »J . > JJuUdl ol^^l & m & 
j- j — -Ij -usu Jrtfl > ^^ 4iU III i^ltJI d\ &jj V™(R) j. K^ (*) L> U!> oJ^- ol^ll *± 

. ju i±UL\ ol^il ^ t 4fc ^ >f! ^ j . m > 0<w J^ V%(R) ^U"l ^l> JT tf yc IV 

Xj = [1,0,0-ir^au jjjii ^i>Ji £ ^u^ a- 2 - fO,ij,of j x, - [i,OAiro^^^ -ujLi y>n oi 

,.a y b,c,d fjZJ (aXi + bX^-icXs+dX*) - o^ f dllij X 4 - [0,1-1,0] j 
• K^^ (/?) V j Wi tl> J>- /*(/?) ^t^j! ^ y^u w lf ^ iJuUdl ol^di JT ^^^f jt V 



^ijiaJI Jiall ^lfi c4«a211 : >i* <*aJttH J-*U1 1U 



||jr||-V4+.6+l6=6 > 4*LT^ ^ifstf' r^ * =f2A4f > ^ ^ ^ ,P <^ - ^^UJ! ^ 

. [ x I*j 2 I*j 2 I*X i^j^^i 

. fl^iil ijU S-uUx. ^1 aj ^1 olpuif jl . -ulxdl ^jUI ^-U^l jtJb ^L-ty 1 4* jli ^ olj^u S-uUdii ^-U^ 

v aLii ^_Ji;' 

y .y 
v _ y * g v 

2 = A2 " M * 

V _ y *2'^3 y _ Jl'^3 y 

r " = * 3 ~ Y*Y a ** Y V Y, h 



V __ y — *m-i * ^m y _ _ M'^lt y 

J m ~ An v v J m-i '" v y J i 

r ^ 

Lu. CjU Lui j^jj > :j,U. (/ = 1,2... m) i_- W - — — • ;^i ol^w J_^J !.&»., 



. v"(R) 



..US' Cjaelli.' K, (R) J 'jJwLU 1 C-^ - r 1 ^ ii >U4i^_. I J^T I V J^o 

' X l =[i.i.iY. * 2 = [1.-2.1]'. x 3 , [1.2.3]'. 

n = *1 = [1.1.1]' ( . ) 

Y, - X a -^Y X = [1.-2.1]'- ^ = [1,-2.1]' (ii ) 

y 3 = ^-M^-M.^ = [l-2i3r _ ±y 2 _ i[i.i.i]' = [-1.0.1]' (...) 

12**2 *i*m. 6 3 

C t = -^- = [l/v^. l/\/3. l/\/3]'. -^W^' -! 

'i^ill 

C 3 = JL = [-1/V2. 0. 1/^2]' J C 2 = ^ = [1/V6. -2/V6. 1/V5 r 

IM3II 11*211 

Cj - Gy = ~-> >-^ ji'j '•*-) *!»S- J» V- G,- «~S- JS" . K 3 (/?) J iijU U.Ui. u-i jj£j 

. jLuUs. 0l«^s. U» y 2 , X, A Y 2 - X 2 J ilU-i .-U j J»-V 

.i.^ Vj, ,Y 2 Y s , ^l^ai jl »J, K^ ( /? ) ^ j.L.1 X,.X 2 X m Ji ,»J 

j»U, ^ui iL-^J . i^ - r l>r »*> f*-**-J{ • l^L^.^1 ■ > ^^ ( »» > t > I ) 
jb« IjSok , ( 1 =■ 1.2 5 ) £*- Yj = AT,- jl j» jJ j] J^JI o-j t 1 -^' ^ K ' ' y ' 2 r "' 

V m (R) o- > ^^ : -^-> • :jl <^ : ' (m> s>\ ) ^- A'i, ,Y 2 A' s . -^ ! -^^ lii .V 

LU X t .X 2 . ... , * m «j-&l cr-I -^ t 1 ^' (i » ^ **■' • -^ ^ ^» ^ J ^^ ^ y - ^ 



\\o 



ijaA&JI* Jiail Jte oA*£uU : jJ*± ^11H J^i$1 



^s>Jj ~<£ r n .'1 oli 3JLJU.I oLpdLl j, ^^ A" t , K 2 , ... , A" p ut ^^xJ I ( jW^vll > p\j± A&^tx* 



/i 2 " Aj A^ * Aj , . . A^ ' Aa 



Xp * A T A>, * A 2 ... A>, • A> 



Aj A-^ A^ A2 . • . A^ A>> 
A2 Ai A2 A2 • • • A2 A>, 

A^Ai A^A ? ... X'pXp 



(13.8) 






4^^? b'.ji^JL! dj£jj |C |>o, J^Sl A lt A 2 , . .., A/> ^rO* /* N ^'J ^r^"' oL$>*zIJ apj^ .VII 

. Ua-^- ^laj^. Ol^dl oi* ( JaJii lil j ) cJb I jj l(»i 

AX = .« = / (13.9) 

^ = A' 1 (13.9') 

l/\/3 l/y/S -l/y/2 

SjuLw. ^ - l/\/3 -2/\/6 

1/V3 1/^6 l/\/2 

ul-! 0>^j ( L§i^i»* ) L^x^-I oU SjuUi* . ^ 4>-ja)I olj ^5,^.54-1 ; **j^' A ajjx-saU cJlT 13 j .VIII 

. ^*e u J^)\j V n (R) J TjuLcu L jU 

. uLjjuu»i» L)\S3jJua* U* Sx»Lw» <u^jj«a* u^ij»j ^^p^jw 0] .IX. 

j-Ul>wt <43^i^a» ** (. ^/u ! jl (j-JjULfCia (jCJ *.^a^> *_->-** jL^L*- U] .X. 
^ 1 aX»Ul* 4J^jIa» 5^4^- (JjL-J .XI 

y - ^ (i3.io) 

jl (13.4) 45^1 ^ ^JLJ ^j j3i Je 

^■^ « 'ill|Ar 1+ ^|| a - IIaji 2 - ||A- 2 || 2 i 
li-ii = illlii+iill 8 - Kll 2 - lliifl 

: J . ^-SCJU ^XJIj J^-IJdl <->j*a}\ Jw^U- J* J4»L^ 

. j».ijiit Vy ^ji j^u J* tuiu ( j*& uir ly j ) uir iii y ji>sm > j£\ jo-di ^ .xn 

: ^ » 4JLJLI j ^ jw* . oJuUi* /I -o ^a , ^ cJlT IjJ ^9 JuUu *o| Y ~ /4 A' Ja^ Ji^ Jfr J^j 
. SJuUci <v>y^ ( i*^ c^Jlf iil j ) d\f \h\ t_* 3l>^l J^ Ja^ Jjj^ J^iU: .XIII 



<yui*U JiaJI jjU cit^l : j^t i^SUlf J^*i51 



in 



,» X - | oJ,c j J 4- -i * -- — y = ^* = 



1/V3 l/>/6 -1/V2 
1/V3 -2/V6 

1A/3 i/Ve 1/V2 



^. 



i^siio! : o Jtf« 



[* 



c o 26 



V3 Ve V2 V3 v 7 ^ V3 



a b c "1, 

_ + — + 

/3 V6 n/2J 



. v'a 2 -f6 2 +r 2 ^jL-i -^'j J> 0;+^ Oi-** J- J^-Jj 
ijU'.j^o Z ^ ■-/$/! oli Z ^~u-*y ji £ w ^M ^ ^LJI-^VJ *> ( 13.10) olT lilj .XIV 

Al^lat* J3 — *ao 

: -u. jl A\ 12.-3,4 f jl, - I I , 2 , 3 , I' JiT li] - 1 

- '-t- jf J> M > ,jJI ^y^ J^ U ( ! ) 



AV* 2 = XlXt = [1.2.3] 



ll*if = *f*i = *i'*i = [1.2.3] 



1(2) + 2(-3) + 3(4) = 8 (!) 



= 14 and || Xj = VT4 (>) 



||*all = V29 J ll* 2 f = 2(2) + (-3X-3) + 4(4) = 29 

JU -~ Y = [ 2/3, -1/3, 2/3 T ^ * = [ 1/3, -2/3, -2/3 ]' ^h^ 1 ^ 0*^ ( ' ) " ' 

. K j A" >jT ~ U.^ Z i^^u-b-/ (^) 
" 2/3" 
. jje^ 1 ^ ,> u* /m - ^ X-Y = X'Y = [1/3.-2/3.-2/3] 



= o(i) 



. ^>-»JI j>**; ?' ^u^-2/3,-2/3. 1/3 ^;>i o^ULl — Jj [AT.O] 



-1/3 
_ 2/3^ 
" 1/3 2/3 0" 
-2/3 -1/3 _^J ( v ) 
-2/3 2/3 0_ 
Y.X,./,^^ [-2/3. -2/3. 1/3]' J? Jbc (3.11) j- 

\ X ' Y \ < \\Xh\\Y\\. ±* V n ( R ) 0* <**=• ^ * ^''l- Jj'y^-M-u*^ - r 
l^.- )• , x ^-a 1 oi >^ . ^>-Ji 4»ai K J I oir iy 5*^ i>Ji •A*ot c^i^i & 

Ola j~a*- -jJtc ^i a ulT lSl . 4j jk « 
||a^ + yf = (aX + y).(aX + y> 

= [a*i + )i.a*2+y2 ax n +y n ]'{^ax 1 +y 1 ,ax 2 +y 9 axn+y n ]' 



= (a «!+ 2ax^y 1 + y 1 ) + (a x 2 + 2ax 2 X2 + >!? ) + "• + ( fl2 % + 2°^^ + Xn ) 



= a 2 ||Arf + 2aX-y + ||yf > 

: J >uJl rfJ Lj j! >-it » >i( J*Si ulT lil j ) olf lii lei 



ux-Yf - 4||^f-||yf < o 
. U-y| < Wl-I|y|| 

<a 1 * 1 + a 2 X 2 + - + a m ^).y = fl^.y * a 2 X 2 .y + ... + a^-y = 
, o^ij ^C^aL jj^ll ^l>J! ^ywjT c fjuUs- Jj£t Y oU ^..y = 0. (* = 1.2.- .■."»>• jl Uj 

k£(J8) c u~ f£(*) * 

: 4^11 jc*\j V h n {R) j £», > vk n {K) *\+~ X h + X J&j V%R) JUJ ^.A 2 A^ j^ 

X = a^i + a 2 * 2 + ..• + a h X h + a h+1 X h+1 (i) 

. iJUa.iUrf.aaU. A \j*Oj£zi X lt X 2 X h & JT ^ * 4»dL1 juUJ^ uj 

a i^i'^i + a 2^2 "*i + "" + a hXh m X 1 + a^+i^+i'^i = 
^^■^ + a 2 X 2 * X 2 + ... + a^X^- X 2 + a h*-\X^x'X 2 = 



a 1 X 1 -X h + a 2 X 2 -X h + ••• + a^-^ + a^+i^ +1 .^ = 
XiUu J Kj(U) ^1**1 £I>JI ^ul c juUu (? till) ^>U j^ AT *su > J^ LiU ( i ) J ^1 *J» ^> 

C*<*> Tj ^ J k*fi U »> ^ F * (jR) •*" t l > *>• ^ J^ c ; " uU=il ol4,;ai ^ t^* °' *>*^ " ^ 
s^f >; jr, jr c A.La» yv n « is r ^i ui . kJ(/J) ^if^i ^ t-u! ^. a 2 A te j^} 

. iJUdll o^aUi 

^■^=0.^.^ = * fe .* = (i) 

Jli u* £=*i-* c * i*j^* (0 *^->UU ~**yJr o-^IUU* oy-^. iJ-> ^i* W 1 - i^^ 1 — ^>*4 t/ %i & k 

Jf = [l/%/6, 2/\f$> l/\fSY- . cJ^I lil ^(tf) ^i>U SjuLo ijU^ul o^jt - v 

( I ) j tf"j . JIT. r =0 OjSL *y: >T ;^.^ 4^-y = [1/^/2, 0. -iA/2]'A=*i< ■ :j -^ *^ r ^ ^^ •>■ 



,Jsks&% ^1 ^ cA«a^1 ; j&t «UU1« J^JI 



1U 



(13,7) c~x* — ; * i ^— ■o'v^U* 
>'y. J» c> ^^i -" J U^ i «^ Ji. V 2 \ j^A j-j^j y™(R) j_i>« U-i A' t . X-, . 



' <Jr*-~ 



UoUi 



y, - jr t - i_*u ( i ) 



jo - A o 



1W2- 






J* i^» jf ;.uU:- j j& ji ^ y., y 2 , Kj .iowi oi^i ji u _, y 3 = x 3 + ay 2 + ty, ^I_j ( r ) 

Y 1 -Y 3 = Y,-X 3 + o^.y,, + fc^.^ = ^ . * 3 + 6y t . ^ = 

j 
y 2 -y 3 = y 2 .x, + y 2 -y q + ^2-^ - y 2 -A: 3 + ays-y, = o 



y 3 = A' 3 - ^2 y 2 _ *W? y . 

1W2 y,-n 



n>-y 9 ' 



y.^3 



A 3 =[1,1.1]'- , A^- [2,1,3]', X 2 =[1,2,3]' o<^<^*l &IV} V* Jo J U^L.,>U i l - «, 

: ^--^ y 1= :* 1 = [.2.1.3]'. - ^ 



^i = [1.2.3]' 

y . v 

,v _ ? * 3 y - * '^ 3 y 



14 



'[2.1.3]' - [-6/7. 15/14.3/14]' 



Y 2 >Y 2 



1 - 



n-^i 



r_ 6_ 15 _3_ 

[ 7 ' 14 ' 14 



-L2- 1.3 _ 



3 ] 

-3 



'\ 14. l/\ 14. 3\ 14]'. [-4/v ; 42.5/v r 42. l/\/42] J* J-«^ <£jU Ko^! J^l 

. ^jM\ i*U« ^U ^UlT [i/v^. 1/V3.-1/V3]' 

y,-y 2 = i^y s = a\A') { AX 2) = r^ 2 = * a -A 2 (i) 

iby* Jl>ty ol j< XII i>JI ^j 



m J**n J**« <> «=*•*** : j£* ^m j^i 



: J^SLi ( J*UI ^>J1 J^U JUT, ) &>* Jt>$l o! »J <■ U XJI > 
y 1 .y 2 = x[(A'A)X 7 '= ^;a- 2> /!/!=/ 



: u^/li *i = [l. 2.1 ]'. * 5 = [2.1.2]', * 3 = [2.1.-4 ]\ zA^\ cJ*A \*\ - \\ 

. l^^jJSJ>l4ll v >JIJ^U (I) 

JT 3 j A', ol^dl ^j c >.Tj A', j Jf, ol^l ^j ^ T.uL^ l^ (*.) 

[l.O.-l]'. [3.-2.1]' (-) V6. 3.V21 M 6. 0. -3 (') ^j^' 

(13.2) ^li^ l J^j ^(/Ou-^j^ 1 ^^^ J^^ 1 "- ir 

(13.4) S:^!^^ - ir 

z = [4.2.3.1]' otj kJ(J?) ^lyiiiLU ;y = [2,1,-1.1]' } .v = [1.2.3,4]' a^aioI^^J - u 

. ^(*)Ji^> Z *\ M (I) 

. y j x & jr c Tjuui. v\(R) & if u~ -^A w = <** - fey + cz ~ri (->) 

. ^>*JI 4^dl . ( J-ii olT lij ) olT lil t> *-a! ^ U.L^ O^SO V n (R) j. L«~ jt j*^ ( I ) - • n 
lij _, 4-5^ # Oiij ij»>^ >j U*^ UlJJL! C^l e ^i\ J* 4^f *i. A 2 . X 3 cJlT I il 4il J*^h 0^) 

- V^J?) >> U^Uu" £> oli ^>Ls* y* (J?) j V h n (R) OUlf^ll 0U!>JI olT lil.uto*-rf - iv 

.Lu^v y j ^ ( j«i oir iyj ) oir im ||x-+y|| - 11*11 + ||y||ut^ - w 

[1/V6. 2/^6, 1A/6]'. [2/3. 1/3. 2/3]', L2/vTl. 1/yTl. -4A/21 ]' : ^-^ 

. k 3 (jR) jUus-tjuLul^jJYiit-i* j^ji^Jf z i y > x ^W-=JL»^^^ - n 

JU.I ^J uLi tf >5H > Ir- J^ 5^1-=^ ^j" > ( ' ) J s ^y ^U^ 1 ^^ *M ^ u*^ W) 

. \ jU l^U: l,J* J^*i JJI 24^^ *^U^=i '*r-^k <JJ& 



. Ml J J^ 1 ^^ itjl-tAj* j*>^ $ ty \A\ - / j u.Uu ^ cJlT lil ( I ) .jtj, - T r 
. jv4j jil>l 51.141 JU jjb ^ ^ ^*u JT Oli |^| =- - I j 2x.Uo A cJlT ISI ( v ) 

. XI . X . XI . V11I ole>JI^^ - rt 

n 

* = 2 q ^i." uiT liij fx.Uc LjU Lui x lt x Q x n ^^1 ,^jir til J j*^ - Y^ 

*.* = c?+c* + •■• + <£. (^) *•*; = Ci , (i = 1.2 n); ( !) 

X x - [3/vTf. -2/VI7, 2/VTT] ( ' ) ~U li] t> K 3 (/J) ^I>11 TjuUs- LjU Lu! 4^! - r . 

[3,0,2]' (v) 

( ' ) *lj-J;l 
*i- [0. 1/^2. 1/\T2]'. [-4/V54. -3/^54. 3A/34]' 

[3/V13. 0, 2A/13]', [2/>/l3. 0, -3/VI3]'. [O.I.OT 
: 5JUII 4JJW ^W^il ^_>*f Ltf^-— c~^- fl^- <ju>j ^ 3 (/f) jf-uUuLjUt-Ufojf - n 

[1.-1.0]'. [2.-1.-2]'. [1.-1.-2]' 

(v) 

[1.0.1]'. [1.3.1]'. [3.2.1]' 
L2.-1.0]'. [4.-1.0]'. [4,0.-1]' 

( ' ) : -«J 

[iV2.-iV2.0l'. [V2/6. V2/6. -2V2/3]'. [-2/3.-2/3.-1/3]' 

(v) 

[iV2. 0. iV2]'. [0.1.0]'. [iV2, 0. -iV2]' 

<*■) 

[2V5/5. -V5/5. 0]'. [V5/5. 2\/5/5. 0]', [0.0,-l]' 



\x\ 



juttn jfeji ^ c4«aai : >^ «±Jun j m m11 



* 2 = [2,1,0]' j> *,= [1,1,-lf cjJ lil K 3 (*) J TjuLs. LjU Lul 4r jl - rt 



[>/3/3, >/3/3. -V3/3]', [iv^. 0. iv^]', [y/B/S. ->/6/3. -a/6/6]' 

* 1= [7.-1.-1 ]'. ^J»fli! K 3 (*) Jx.UnsjU^iJ+.J - TV 

. Utf-iLJ^ [5.4.5.6]' j [1.2.3.4]'. [ 1.-1.-2.-3 ]'. ol^dLI ot J* OciJb* jroAj^ ^j - Vt 

. 5o.U=- B =(I-A)(I + Af 1 ju oU > /+,4 cJlT, i-iJl* iL*£ >* cJtT lij^O*^ - To 



A = 



X_ 
15 






1 2 


-1 


3 


-2 


-3 



5 


-14 


2* 


-10 


-5 


-10 


10 


2 


-11 



W) 



M 



jT-12 -5l 
13 L 5 -1 2 J 



(') 



(I) : Jj^LI 



y=,4AuU Ji^l IJU «ja* P t^J lijZ x.Ua, jjU ^utji £ ^U^fl ^ oUi-uoU J^* j - r* 
a-U=- o>j B OU ;x.Ua. ,4 cJlT lil *t <y^ - ( > r J— -all J >st ) Y l -BX 1 j Y 1 = F^/^ ^h 

. XIV %>Jl^j»UU Jir SJU, r CJIjU|I 
. vUtf^t* B =(I-A)(I + A)- 1 jli;JU> 7+^ cJlT^^uUi-^^^. ^ cJlT I ij J ^^ - r\ 

*x y ^UflH V >» J^^^W^o*^ y = [ n . y 2 . y 3 ]' i * = [* lt * 2 . * 3 ]' j£J - t * 

^ z - * x y = Ux.z^zzY j&ju y jjiTJ 

: Jir- l^^Oj 0* *U^I J»>-J1 ^W 45*1 Jli 0*.UIU 2y Uilk. JU; 

. iSjA** w* ^a \JU*- Otiw^ U**^ l/^^' V^r-^l J-*l*" ( I ) 
. JsfrAS a* Jf ^ Ta.Ua. LU- j*Ua_- 0**^ t/ 1 *? 1 V^l <M^ (v) 

. <p>o* vloi. A: Z~~ (kX)xY = AC^xV) = Xx(kY), (j) 



1*2 ?2 


. 22 = 


*3 y3 


- 23 = 


«i yi 


1*3 73 




*i y\ 




*2 X2 



^ x(y+Z) 



*xK + ^xZ 



^•(yxZ) = Y**(Z*X) = z-(^xy) - |^yz| 
(irx^)*(yxZ) 



Ir-y ir-z 
U-y ^-z I 



(Xxt)-(XxY) = 



p*^ ^y 
\y-x y-y 



(v) 

(r) 

CO 






A^jii jij^yi 



• jj-lj JjU-» »>-» ^jll > ^ji-J l^- J^J J^l .>-ljj-iU ♦>< JlT 'M t> «j4jLJt- 0-S> ui- 5 ^ °^- 

jc = y = ( h& olT bj j ) ulf lil tj JC + ly = *-i">l -^ o^SL 
J ( ^> j^U ) ^ ul z - jc + i> - x - iy JS^JU x = x + i y ^T>* *uB jH>l J*u 

| z | = V z . z = V jc 2 + 7 2 -j J*J z =, jc + /y vO' Jjujl I z j UUbif i^SI* <Jl 

z = x + i y ^j* ^ iS^ A^ J^i ^ j Ji 1 * °I 
|,|<|z|,|*!<|z| (14.1) 

: oi«*Ai 

J*U« L f .>'>U Jli K„(C) J-C^^- y-fji-ra XiY > X«[*i.*« *ni' 0er ^ 

x-y = at = *i)i + *2» + - + *** ( 14 - 2 ) 

; i-L" iJ^ JilJI ^>)l J-U- ^ Jll iJldl J^\ji» j-i*- r j£* 

x.y + y-x = 2/{(X-y) (-») ^.y = yTx O 

X-Y-Y-X = 2QX-Y) ( j) X.(cY) = c(X-Y) ( ~) 04.3) 

^.y j. J-JI •>! j» C (X.Y) ^r X-(Y+Z) = X-Y+X-Z {>) 

, aUl >;l (7+Z)-^ = Y-X+Z-X ( ») 



. A (0,1 ) JUJL. j Ju.jJj M (x,y) «♦>>> a^J^ *' + »> 



IUH = \fTX = V** + 4 + -. + 4 S*)LJf«-J>J/i 

*.* = K.A - = ulT lil l^i j^Us. y j X b\4~A\ bJL 

. iildLI oLdl jkJ F„ (C) £l>n oL«»dL 

Ilx+y|| < !kl| + l|y|| < 14 - 4) 

U-y| < HxIMIHI 04.5) 

: Jj U ( \ X J-uJI ^ VI I oU>JI >jt ) Jli J* y^ 

^ i>-» j«— il'j i*y^M > lr- £ •-i*^ 1 C > i^ n Jl oli L«^. m j. i>* ^l ul .1 

. V m ( C ) ULfl l»l> Jy ^^W., LJ^ «lis- «>»* 
j_l>JI ^ Ia-Us. u^i «Jli ii> n Jl oli A^. X, ,¥„ oLpdll j- JT ^ l4.Us. K «~=ll olT lil .11 

j. x Jb-ij *jj. jrtii > Jrj* *ju a < a i*- »^ ( c ) ,>. y> i*i> fJ ( c ) oir <m .hi 

. V h n ( C ) ^.uU:. fJ ( c ) 
tf t ) > :-uL- u^u m ,>. jS^I ^j m rfJ * < m ^ F* ( C ) ^Ifl £l> JT .IV 

.^l+^dil .JL_* cJlT lil . lx.U. ^U Ji. JjuUs. ol^-i. ^ o_^llj F™ ( C ) ^L-I i5 -j 

: o> uu f* ( c ) £>aU.l ^, x 2 x n oiriii : o»»js _ f ija, <&.> 

li = *1 

y y 

y = X, - iLiL y 

V _ V *2'^3 y _ M'^3 y V w 

*3 - A 3 y y J 2 y y J l 

J 2' J 2 M'M 



y _ y _ JjLl—^L y _ ... _ Jil_!L y 



y. 
K^ ( C ) ^l > afjuUi. rf jU"LulC)^ ( i - 1,2,... w ) i^Gi= — t. a^JI ol*^ ol 



mi. 



lOcj K™ ( C ) ^ sj^j ol«*s. ( w > s > 1 ) ^A^, X 2 X s . ^l^\ cJlT li! .V 



4£*i j1j**i Jia yl* oi^i : jJu £*\J\ j~*iX\ 



ITt 



Al'Ai Ai*A 2 '*• X^'Xp 
/i2*A^ /l2*A2 **• A2"Ayj 

A^A^ A^Aq ••• Xp'Xp 



A\ A\ A^ A 2 • • • A'i A^ 

A^ Aj Aj A^ * * * A^ Ap 

XpX 1 XpX 2 • ■• XpXp 



(14.7) 



.o^UJ G ( J*a» cJlT (jlj ) juilT Ijl l^j >-^l J^ If- *^*T 5juUi- J^SJ olf^ill 01 ^-il^Jl j* 0J 

j^ j6 J\ L^jC 41 U \ v J**iJI j* 1 * <JLil J*- Li*Jl lj| 

ji^; < \G\ oi^i ii^ u^u ^^ a? ji -ii X v X 9 Xp ^U^ 1 j* «J~ '*j*± VI 

. U^ <LJ^ oLp^l *ji* ( iui^JlT.ljlj) cJlT lijlpi ;ljLil 

. ^l. i-L-Ui* Su*- j otpw 0^>j t <j-u-l j iijU^A- ( *J*jk~* ) «4>i ol ^- .. OJ 
: L> ^T-U of Lu£r 1 r J-aaJ 1 j l»U->jj!jJ1 54-UdW oU^aiL ULdU oL^kJI « Uu 

^ r ^» cr ^Jl^ K W (C) J U-Ui- UjLp Lul eJaJjJ /I J. *t-b-\jj *~^ ifjjLA* (Oji-^) 5-V>^T Olp^u 01 .VII 

. OUj-u-Ij dbJjJL*** U* 4j-^-Ij ii^L*. J^JOj ^^SL^ OJ .VIII 

. JU-I^II (^jUJ ijJU-l j TiyuM* 544*01 X 

y = yiX (14.8) 

( la* cjit iiij ) cjtr iii ^ j^ut ^^1 j^u > jjuj <^j ) ji>$i > j^i jej^i .wi* .xi 

, <j 4>- I j 4t jjLa. <C»_^U** 

LjU OjSi Z ^U</! 0U Z >T ^U^ £ ^U ^ oUto^^O -jby: y = A X OlT li| .XII 



41 jb* ja— ^ 

y = [2 + 3*. l-2i, i]' ( j 

x.y ^y-A = 2R(X-Y) ji- (-) 
x.y- y.x = 2«x.y> #~ (O 

2 f 3* 

(a) x-y = Fy = [l-i.i.i] 



X-Y j jrx ±-~jH I) 

x-y = y.A- j^ (*) 



l-2t 



(l-t)(2 + 3t) + t(l-2i) + 1(») = 7 + 3i ( I ) 



Y-X = y'A' = [2-3». l + 2*.-i] 



— t 
' 1 



= 7-3.* 



7 + 3i = x-y. j* y . x j j*i>i y . x ot : (i) ^ {^) 

X-Y + Y-X^ (7 + 3i) + (7-3i) =M4 = 2(7) = 2K(*y) ( r) 

X>Y -Y-X = (7+3i) -(7-3i) - 6i = 2(3*) = 2C(X-y) ( -> ) 

= J A' = OlT lil <~^ ijUlt jjfc 4 4JLiUI ol«^di 3U j If 

||o* + yf = (a^+y)-(a^ + y) = a ! H + a(H + y^)ry.y = « 2 ll*f + 2c/?(^y) + ||y|| > o. 



y 



->* -?*■ 



c = 



r ( x-Y) < |x||-|r| , W) 2 - lUIIW < o 

-l^L ^tsi x.y^o oiriiiU U-y| = *(*-y) < IUH|y|L otx.Y = o oiriii 

\X-Y\ 



14.3) Mo.t« JKe^-y) < Jcx||-||y|| = |c|!Ul-|y|l = !UH|y|l i***.*j 
. y ^ x jsl U-y| < IU||-|y|| J*(ex-r> = r[c(X-Y)} = |*.y[. 

C j B ( J*a jJIT »ilj)cJir IS! <JLi- o^SJ (,4)0* oIj*> * U^j^^^A^- 4 = fl + »C ^iTiil-t 

: a^U£*j (S+iC)' = S + j'C; 0> iJu.>fc i^L*. S+tC oil* 
(I)'/4 = (B+iC)'(B+iC) = (B+iC)(B+iC) = S ? + i(BC + CB) - C 2 

. iJL. j** o^^SJ + i ^4 OU ijiJlii 4JL.J** «*»>*-** ^4 cJlTliJ 4jM j*^— o 
J (!")' - _/( OU t ^jUU: <L> >4 o I U B ^ - iA ;CpI 

(S) y = C^)' = i(I)' = i(-y4) = -iA = S 



X 3 = [i.l-i.2]'. j X 1 =[t^2^M]^ X 2 = [ 1, 1+ t, 0] / .ol 4r dll cJ^iiiJ-l 

X; ^jT^a^rJCv) 
*2 j ^j j.JT^A.Ur. [l-i.-l.l-i]' wll Jl c^t ( r )t 



*&JL\ j!j**I Jfc* ^ cAffiX : jte ^jljll J^aJI 



in 



^3 J ^1 <> J^£ 1j -^* **~» J — >-J ( ■>) 

VT J VT ^ VT ( ^) -/ ^ 2-3 I ( I ) : ^\jir\ 
[-1-5U.3-*] (O 

. ^>^l | >l 1 L.jrsx.Lcu J LUaii-. [l-i.l.3i]' j [l+i.i.l]', [i. l-i.O]', ol^^dll ol j*^ - v 

(14.3) 5—fcUI ^ j*^ - a 

. iilill oULI U* j*^ - ^ 

. TV - I ^u^kJi 4**" j*^ - \ . 

(14.6) 5-oUI gsii-l - \ \ 

ux* K 3 (C) £I>U -*-Ui, lSJ 1 ^ ur- U ' ^./" VV "U-sl SU.JLI ol^dll ^j (14.6) oloUl flJU^-U-\Y 

[0.1. -1]'. [1 + i.l.l]'. [l-i.l.l]' (') 
[1+j.i.l]'. [2.1-2j.2+i]'. [l-j.0.-i]'. (^j 

[o. 4^2. -iV2]'. [i(i+*).i.i]'. [-- p'--7=(i+«. -^=(1 +0]' (i) - ^i,, j_i 

V2 2V2 2\/2 v y ■ -*^ 






1 1 - 5i 3+3* 



. „ ._ _y r 7-* -5 -6 + 3* y / v 

2x^3' 4\^3 ' 4\^3 ' 2^/30 ' 2^/30' 2^/30 ^' 



dj& A -\- A JU ^V jU^SM J*»- J^ 4»^ 4*^jUa. A cJlT iij <ii j*^ — \ r 



y** 



X - VII ob^Jl^j*^- w 
«>&*»* J^ 5 . = (/ - A ) (I + A ) _1 JU oU j^ / 4- y4 u^ JL~^ *Jd& i^/A i^*. >f ^iJlf til *;I j*^ - \ A 



* 1+* 

i i 
•1+i i 



(-) 



+ l . ( ! ) ^^' *M Ic;* k^ > *sl~~ oij& \ Airi-ii r o^u-i -~ > ^ 



l 

29 



(-) 



1 T-1 + 2J -4-2f| 
5 L2-4i -2-tJ 



( o = 



-9 + 8t -10-4* -16-18^ 
-2- 24* 1 + 12* -10-4* 
4-10i -2-24* -9 + 8*^ 

. hj*.\j Oj& BA j AB j» ^ M '^ jj}\ ^ j» i^\f j '*»^\ j isji^A B ^A j* JT 0LT lii 45* ^>*^ -T • 



HV 



4£jl1 *\*fiV Jb> J* cit^iU : >i* fciljH J— ai 



. 4i^\j U -t A-*. (> » 



-i 1/^3 



3 + i 



2vT5 
4 + 3* 



2>/T5 



5* 



2^15 



•^ J*>-^r 



jjSS P B- 1 jli i iiU > P i-*- B = A P J If j iJ^ij «_^-~ /I cJlf tit ol j»^ - rt 



^o"W\d*2\ 



jttiii 



4aa11m11 oUa^aII 



^ : y-^UI ji* F > P Silt > 



i? = /* y*/' 



(15.1) 



j-^^ ^/i -r*j^ J~*^ <^^ f* ^i* ' Vr oLi^i**. ;j>1 ^^ J^»^ P y s*i ^• xu - 



. ljLL#' j~*L*}\*Ju dj£j ^3uyu* j* r UjAp J)lj Jjty 

: \ Jti. 

: jU UU t i^Uii^U*. Z) = PA P dj£s ^^ t vj-U jIapI U^^Lf /> Silt j* iijjuA, a ^ jt 



1 2 
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2 


2 3 


5 


8 


3 5 
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10 


2 8 


10 


-8 



f *2i (-2) j H 21 (-2) Vjt j~-i . r , jlSj** t ^^^ [^ /] j^_; Z) Jl A Jlj^V 
J> -JI J Jj5ll — Jl j ;UJ > J-* j£J K„ (-2) , // 41 (-2) \j~\j K 31 (-3) j // 31 (-3) 



m 



jibun : >k o-^uji j«Mn 



U//] 
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: oSj Oj&j 



4 *»Jf,(}4)jff3(i4) j^isy\^ij^}\s . ix^j c~±J A «jJLA\ l^JI cJJp^I Jll D tf^Ull b\ 



XjJuAl D 3i>L*ll tf 2 (3) j H 2 (3) ^tAij^l JxJLJ t* 



r- 


1 


1 








-1 0-0 





1 








L 


_ 



iljvffl »jjLA\ J] D Jj* 



o*J 



. Jm* iJU jp»* al-U-i U^iJ ^L* ^^^ Jijrif 



10 
0-900 
4 




Ujlku ii>^. JJ 5Jjl U>. otA^* iW-lj, cJ>.l .tf >4 #£11 UJitl «i > Ull ol » 

. /* Jt J*i* -U^J hjJL+l\ jfj *-*»>LI ^^^mJI ^r-#UJI ^0* 01 \ V J^ailt J «J^ <uU 

^bJi i^ o>j *>• s^ui SjJmH *>uii Ji>-v r ^i u-^ i&ui a>Si c*-*bj*j <A*w <J>*-»Ji 



JAUH : jf* ^UH J^mII 



ir< 



iJ^li ii^juA* ic* t ^A-*^' a'-fc^M J*»- J^ *- <*jtk^ j>SJ r L,Iy^ «i?£* 



"'* 











—l r ~h 















4* JJU+A JT oi .II 
(15.2) 



4»>u«ll ijU j == p- ( r - p ) ^ 4-»t ^if a^Ui! J-b^u, (15.2) j 3jljJI /> j^wJI >aJ\ oi 



J_* UU > JliU ^> ^(2)^(5) - H 23 .K^ 



[>t!/] 



1 
0-100 
4 




10 
-2100 

-10 4 1 
-1-110 



10 

10 
0-10 




10 

-5205 
-2100 
-1-110 
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/ r 
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c ljjljJ .LSVI^ } SJLlI S s^jljM <%>H ^ (15.6) J^Uil JSCiJI Jjv^ ii>^JI>^Oj 
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. -iA vy^AS JJj p j A vj j r £~r- 
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J*otAJ\d*i)\ 
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. Lil **|^ t oljjiul #4 J#lj- Jo*'*- * JJfU VJ-'l J^* J^' ^ .IV 
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G" 1 * = 



Cii*! + Ci 2 X2 + ••• + C ln X n ] 
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: V UU (lii) j J-L* U> 

(ViA + W a * + ' ' ' + ^ + i.n a n) 2 " - <Vi a i + V 2 a 2 + • • • + b m a rf 
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5 J> 



4=C'C*>^»li vj ^J» r v^lj « *-j-*N 



0* <*f^ 
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; 3*J JS* JIT «*s, J t ol J AJT JJ J*j*JI IJU Ji J J^O t JT 4^ J ^ 

4* = XX (19.1) 



A^f — AX 



(Xl-A)X = 



M <^. (i9.i) ^ : ij^l 4bU4i 

A — flu — «i2 ~ a xn x i 

— a 2 i A — 022 — a 2n X2 



-a, 



— On2 A— a n n 



*n 



= 



(19.2) 



. ( jttt JIT lil j ) cJlT IS) ti s*U > J>. (19.2) iJUdLI ^^tJLI <*^ d^J 



\XI-A\ 



A— on . — a 12 

— 021 A— 022 



— «in 



(19.3) 



— flni — a rt2 A — a nn 

*j&\ jcf f*L J^ ^Ji\j X J 4-JU n '**-j-il\ j» q> (A) ij-b- jrtiT L ^« i oa^i »i* ii^i* 01 
A lt A 2 , ...,A n UjjV^j A J SJmII ibUll (|>(A)»0 UaUM ^-J . ^ 4i^L*J j\ >j>il Jij**sl j^ 1 
ol|*cll oiSj. jb ^ils ^ J>- (19.2) ibUi OjSi^uTj^Tjj^ X = X t olT Ui . ^ Jij^l j>W 



4 = 



2 2 1 
1 3 1 
1 2 2 



»>.-! »l>l •j S &s«^fl oU^dLlj i^LCi ^1 Or* 



nv 



ttjkdl tj^U abuii ; p> ftUati juai 



Ai= 5,A 2 =i,A 3 =i. ;jjJ» ^l 



[A-2 -2 -l" 
-l A-3 -l 
-l -2 A-2 



= A 3 -7A 2 + iiA-5 = o^ SJcJLIajUlal 
: JSjsJI irf-fc (19.2) OJi A = Ai = 5 t jlT lii 

[o i -ii m r 3 -2 -ii iv 

1 -1 L^ =0 j' -1 2 -1 1 1*2 =0 

o o oj l* 3 J L" 1 - 2 3 J L* 3 - 

[0 1 -ll [3-2 -ll 

10—11 #yu*J^ P S&* I -1 2 - 1 ^K 
oj L" 1 " 2 3 - 



£t> 1 A = 5 ( jUi jUi ) wii:iUuii jii^ 4iii iAS^jjc ia =jc 2S3! jc3= l; ^^ J". J ^ ! ^ °. u 

.,4 -J jr^Vy^^j-i^illU^ [*,*,*]' <~ jToj [1,1,1]' 4*db j&j*+*\j*» j> j*4} 

: JS^JIJbfcL (19.2) CiU A = A 2 = 1 OjfcU* 



-1 


-2 


-1 


*1 


-1 


-2 


-1 


*2 


-1 


-2 


-1^ 


.* 3 - 



*1 + 2* 2 + * 3 



^l ^ A- 1 ^U:i w4l^ULI^I>IloU U£* . U«^ was- WMl,0,-l)j(2,-l»0) oj 
ftX 1+ JbX 2 = [2A+Jb.-A.-*]' <^u JT oi JST 2 = [1,0,-1]' ^ = [2,-1, Of J**dl« 4A 2 j> ^ ^1 ^1**1 

r - ^ >=jLii >;! 



^ ( A: = 3 ) ^uyu-r^Lii j o*>- 
01^. ^ ^ * 2 X k cjIT ii|j x <i>L*J ( ;>*!.; uii i^u- TjjV ^ A2 A fe ^ir iii j 



^ ( w = 3) u»ut yUi Jo* 



J*~* 



k VJU •>• * (A)^i-oli £ (A) = I \I-A\ cJlT, nirjJIo- ^ »>-. X cJlTlii JI 
n > k cJlT lilSjjJLI <i>t*J (n-ifc) i_r jJI j* <~>}J\ o'>*ll £>*? l^ * ! tfjLj A JI SyJli 

. n < k olTiSl ^L-Jt^jUij k = n i^lT-tys^. n ! ^jt-iJ 

: 4_* II i >J i^T 
OU n V^l ^ A iu>l ii>-*J JJjJll ibUJI cj\jS\ j* r \j£+ ijrf !j.U A; cJlTliJ .HI 

■ r & *jit v- 1 ^ 1 >^ ^^ t}^ ^ ^ J n ~ r & *** V h I ' A ;i >^ I, VJ 
• yLll>;! 



Uj*k ij^li 4bui : s** e^ftaH j-*n 



11A 



(n-1) ^jLJ XjI-A vj^i* * <r-M**i> ^ ^^%i^Sj^iy3UJliu-{ Ij-U- A,- OlTtil .III 



<£<A) = (A-5XA-l) 2 -0 j>* Jliltjs^t^ 1 ^ 



2 2 1 
I 3 1 
1 2 2 



: v Jtt* 



[ 2- 1,0 X ^ O!^^ 1 Ji>***» J**=U o[j X = 5 V#U-'I MI ^Ull [ 1, 1, 1 ]' >:otfl mU oj 

. ( / <i>JI >;!) iu ;&— i*^ o^Si X = 1 J*UL! jii uw-ULI [ 1,0, - 1 X J 

. ( III" j III os>Jl • jat ) 2 cjjUi 2 s^ai ^ ^ULI X - 1 }ui\ jU v-rULI >mUI 

: iSlLu^ (19.4) <WUI JlbUJ-uiLJU 4 Cr&W**Jk ^tsM *' J ^\ >~ ot U 

. /f' J^LL'I pSJl l^^ /* J i^ltlpSflol .IV 
. o^ 4SU >4 ^ >Lit ^J Jl >^J jil JLI >> 4 J ^j >^. J ol U 
. ^ J5>JLI j>L* i3l>l ojfc /T j /f v>J5J;>Jlt jjUto] .V 

. jl^: bJU ;>JLI o^Ut UjU ISIj 

0U l,*u IJjCu £ cJlf til j n ij-jdl a* >* i^ii^Ui ^LL'I jyi A if A 2 A n cJlf »M .VI 

. fcyl J(s^JLI JJ 4l.)^U-'l fC ai0>J k\ lt k\ 2 k\ n 

0U b^u IjUL £ OlTlSlj n «V>*N ^ >4 iu^. 4*>LJL 4>Ull JUI A a , A 2 A n ^JiT Ijl .VII 

, /f - k I J S^U-'I ^1 j Jj& At- A, A 2 -A, .... Xn-k 

. ad) A J Uu IjJU OjSi | A | / a ott 4 ;SU > ii^^JL I >t t^ a cJlffcl .VIII 



^(A) = |A/-i4| = A n + 5 a A 71 " 1 + ,s 2 A n " 2 + ... + 5 n _ a A + (-l) n |^| (19.4) 

.j4ll Oti v^II ot>^lt JT^^^ ^yi J.(-I ) m Jir ( m = 1, 2, ...,n«l) ^-r- 

A — an — 012 — am 

— a 2 i A — a 22 — a 2 n 



- a nl 0-a n2 



A- Or 



m 



atjm sjgjit abuti : ^ ^un j-*n 



j* I^Lj X j- 5JU ^>t 5^4*t iil>j . X" S*UI *JU i*J tfjtjj IjU^f ;*i4( ^Uli Ujfi 
k -,< j. (m = I ,2, ... n~l) ^ ^ « ** It- **<# ol^il U, Li . (-1)" |^| 



c-ir 



a i2.H a i^M 






a inA a im.t2 



%i.i* 



VH V<2 



%.% 



X 

X 



... X 



( - 1} K* iJ A 



kM> 



o^\j A J m '^r^j* is-vj J**~ \Az \ 



H.*2. 



(-1)* 2 
9 



v<2. 



.::>J 



^ = 



-! -4 -1 -O P " 12 ■* 

2 5-4 
-11-2 3 
-14-16 



olc-Ulil | M—A \ 4LU i 3LU j ( 19.4 ) SfcUlfJta-l-Y 



51 



1+0-2+6 = 5 



s 2 



1 


-4 


+ 


1 l -1 


+ 


1 


-4 


+ 





5 


+ 





-4 


+ 


-2 3 


2 







1-1 -2 




-1 


6 




1 


-2 




4 


6 




-1 6 



8-3 + 2-5+16-9 



9 



«3 



1 -4 -1 

2 5 + 
-1 1 -2 

■3 + 16-8 + 2 



1 -4 -4 

2 0-4 
-14 6 

7 



1 -1 


-4 







5 


-4 


-1 -2 


3 


+ 


1 


-2 


3 


-1 -1 


6 




4 


-1 


6 



Ml 



|A/-*| = A. 4 -5A 3 + 9A 2 -7A + 2. 






ttjfi** SfeAl 4UU&1 : jZ* £«AiH J—UI 



w. 



ai^ + 05^2 + 03^3 = ( i ) 

: A_^i y4 JTy - A, JIT/ uL U* A -, ( i ) V >J 

a^^Ai + QqAXq + 03^4^3 = <*lA,iAi + (*2"2^2 "*" °3«3-^3 = v") 

• u_^i /* j (ii ) ^j^ 
aiAi^ + a^X 2 X 7 + 03X3*3 = (iii) 

: Jt f ( iii ) t ( ii ) j ( i ) ^WJI *t& ^ 0^1 j 



1 1 1 
Ai A2 As 
Ai A2 A3 



a t X t 
<l2 Xq 
03X2 



juci Zh 1 J ( iv ) ^jJc) . o>r>* B~ A ^ d 



B = 



1 1 1 

Ai A2 A3 

Ai A2 A3 



( iv ) 



* 0; t r J^-ill j. o aLu ^ 



. LU»- iiii— * JjyJ X±, X%, Xq 01 ^1 



<f>(k) = |a/-^| = 



A - a± 1 - a< 2 - ai 3 

-02! A-022 - O23 

-Ogi -032 X-033 



•- t 



<f>U) 



1 

-02! A-O22 -023 

-a 31 -032 X-033 



A-O22 ~<*23 

- 032 A — 033 



A-aii -ai2 - <*i 3 
1 

-031 -°32 A.-033 

A -an -°12 



A- an ~ a l2 -ai3 
-a 2 i A-022 - 023 
1 



A -an -013 

-031 A-033 



— 021 X — 022 



<t>'U) 



1 
— 032 A -033 

1 

— 021 A-022 



ijlill i*->dl °'^ A / - >4 ii^iufcJ 4,.,n^l oi^wJI f^jf^jLj la* j 

IA-022 — 023 1 A— an ~ °13 

n 1 _/i-- X_« n 1 



A-022 -023 

1 

A -an -ai2 




1 

-031 A-033 



1 



2{(A-an) + (A-022) + (X-a 33 )! 

*51 






Jjoji n +rjJ&\ 






^(iv) (X) = ^)(A) = ... 



= 0. 






cJlf lij <Jl j*jt — a 






Xu Jl 



IV% 



ttjta •**! auuu : jA» ^jut j~iii 



<£(A) = 0, ^(ty = <£'(\) = ^"(A^ = ... = <^ (r ~ l) (\) = jLi <f> ( A) = ibUJ o|/l > r j^ IjJU- A,- ul U 

j£e V A/ / - -4 Uj ol li» je. ^uL» <~uj ol>-*il *i* ^ j— 1 j Jf ^i^=j of jSLc V JUJ A,- / - A 
*l> J A/ / - A J ^ULI >mUI jA**i\ ^>ai of ( 11 . 2 ) o* £iu ( n-f ) ^ J?! 0>J ul 

. v-UJLI ; >i.^JI UU^I oUI>H> i^UM ^1 y SlLlI j S^j'^l *>i-aJ -w^t- % 

1,1,1,2 ^ X>LJLI.4i ^Ull^lul 



OjSL— *j SJ'iC l^j djfc aI — A 



14 14 

-2 2-5 4 

1-1 4-3 

1-4 1-4 



10 10 

0*3-2 
10 1 



A = 2 4*Jl 



[2, 3, -2, -3]' h^0 ^UU ^U^l >io0l ^l*VI jJ>JI a)>^ j j^\J\ { £jSl*1\ l«*l> ju* 



tf>*Jl 4*l> -Ui dj£jj&&\ ski -A 



4 14 

-2 1-5 4 

1-1 3-3 

1-4 1-5 



5-4 
0-1 1-2 

1 2-1 




Uj d'\ a* A = 1 **-*U 



[3, 6, - 4, - 5]' 4^JIL j}j, *U w^Udl juz.^11 ^IfVi £l>JI U . 4^1^11 j* 
I A | / a uU /i i»rj^l ^^ »iU >i 4»»j* A 4*ji*l >L*Jl ^jU» V <-#U- w a cJ\f lit *» j*^ — v 

a n + ^a 71 ' 1 * ... + ^o + (-\) n \A\ = o (i) 

o^ij A -J i *r jo)l oli v-w^JI oj^JLI JT j^f ol^ll ^ (—iy ^jLj s^. (i = 1. 2 n - l) JU-*- 

|M/-adl>i| = M n + 5 lM n_1 + ... + ViM + (-lf\^A\ 
adj/l J j i^joJI oli v-ju Jl oj^-JI £j-jf '•^* - A' l > (-l^^U* Sj.(/=1.2 n-1) ^i~*- 

5i=(-D n 5 n r 5 2 = (-l) n |/4|5 n _ 2 S n _ x = (-l) n |/4| n - 2 5l( - ZASjjSifr ^^.^,(6.4) JlbLZJ 

im/-«hmi = (-D n i(-i)V + ^iM n_l + *». 2 i^iM w " a + ... + *2Mr"V + -iMrv + ur 1 ! 



/( RL) = ( -i) n ii + s l( i) + ... + ^ l( i)-w ( M) n (i) n uii 



4 (0 



j*j 



a fl /(J^) = (-D n l« n + S i« n_1 + - + ^-! a + (-^l^l 1 = ° 



4ijft*4 fijjJW «buu : p» gjun j-«w 



WT 



</>(A) = |A/-/>| = |AWP'-P| 



|-/>A(j/-/>')l = ±A n |f/-P| * ±A n <£({) 
AAA 




jQ jla* Jl jh» 



J, ^i> JSJ (SjmII j^aJLI) ^Uil^ili iJUl oli^UJ-WjI-^ 



<;) 



-2 -8 -12" " 1 2 2l fl -fl 

1 4 4 ('*) 2 1 ( r ) 1 2 II 
1_ L-1 2 2J [2 2 3j 

4-iri] 





"-3 -9 


-12" 




1 


<c> 


1 3 


4 


( .) 


1 




- ° ° 


1_ 




_1 -3 3 m 



(r) 



5 


6 


-10 


7" 




-5 

-3 


-4 
-2 


9 
6 


-6 
-4 


(J) 


-3 


-3 


7 


-5- 





3 2 2-4 
2 3 2-1 
112-1 
2 2 2-1 



(^) 



2, L2.1.0J'; 3, [1,-1,-2]' 
2, [1,3.1]'; 1. [3.2,1]' 

2, [2,-1.-2]'; 



o-Ull 



.*H 



l.tl.l.l]' 
"1. [1.0,1]'; 

1, [1,1,-1]'; 

l.tl.-l.O]'; 

2, [2.-1.0]'; 0. [4.-1,0]'; 1, [4. 0. -l]' 

0. [3,-1.0]'; 1, [12.-4. -l]' 

1, [l.O, -l]'. [O, 1. -l]'; 3. [l. 1,0]' 

0, [l,-l,0]'; 1, [0,0. l]'; 4. [l. 1,0]' 
-1, [0. l.-l]'; 1. [l + i,l.l]'; -t. [l-i. 1. l]' 
2, [l.O. l]'; 1+i. [0. 1,0]'; 2-2*. [l,0.-l]' 

1, [l.O, -1, 0]'. [l. -1. 0, 0]' ; 2. [-2. 4. 1. 2]' ; 3. [0. 3. 1. 2]' ( 4) 

1, [1.2.3.2]'; -1. [-3.0, 1,4]' (J) 
0. [2*1,0. l]'; 1. [3,0. 1.4]'; -1. [3,0.1,2]' (-) 

X'AX -A Jli AX=\X OLT »MjSJ-j *>~ X o\f\>\ *1 j^ - * ♦ 
>l|jNdLI 0!^ U^ ^#U ^ i>» *jLA. . ( ;>Jll jj4«UI ) i-#Ltl ^iJI o! j*^ - \ \ 



P) 

w 

(O 
<*)■ 

(-») 
U) 



. vi j i oe.>ji «*-*-" 

. VI ijtfl.yoe-ir 

;A + A)/-i4| =(A + A-A 1 )(X+A-A 2 )...(A+A-A n ). ju|A/-i4| = (A- A 4 )(A- A 2 )...(A-A n ) OlT lit : .>Ujj 

A U A 2 >-. .A $ - ^U>L*J 4^£l ^ill ^ ^iM 2 , ....^ s . ^UU^^pJiwLCI ^tol^^,- u 

* = P r °1 
^ JSJ uj& 4»U n>r *2JlTj /? V jo)i ^ jc*^ o^*>*-— I ol s A cJ& lit <;! j*^ - i a 

. t^ ; >ai feLLI AN j NA 
. IjIlJ ; jjJLI 

. iv 5lLll j 
1/Ai.l/A 2 1/A jl^i^ |A/->T l | xj-A/T 1 ^/-/!)! ^Tl n ir-M» •}»*!->• *>~ A J&-\\ 

a- 1 j ui pan ^ 

. A-I^Jt iijU* ifjU*. Uik-w^lS P U.Ua. ii^LJL wU-"l ^JiJl ol ^ ^ - t * 
*i*t =< p Xi)'(PXi) s JUU^LJLI >z.^4^dl P J(;>e j^JwUv^/ j 31/ OlTliJ : jtfjl 

0}i U^—LJi jjiu^ll 4«ms1I JKV °^ ? ^^ «0*-»l wU w A f — ± 1 olT til J ^^ - t \ 

XfXi - 

, ju-IjII ^jUJiTjli. iilk. i^i oli *j.w!^ ^^LJL UU.T -ill of y>j> - TT 

: o! g£»\j II ii>J* ,> -Us^l - rr 
* (0) « H* I ^ j 

(n) (O) = n! 

: J rr iiLll ,>• ^j* - rt 

0(A) = 0(0) + 0'(O)-A +^0"(O).A 2 + ... +^ r (n) (O)-A n 

(19.4) > J^-Jt 



ci>_£*SS(teii\ 



AiLmmuII 



S = /T 1 ^/? (20.1) 

: 1 JU« 



i^-JLlj w j-irt^ 1 Jltl»J Saj'j» * = 



S = «"M« = 



p 2 1 - 

13 1 «•>■ 

[7 -3 -3J [2 2 fl |l 3 3J [5 14 13] 

-110 13 114 3 = 010 

l^i ij [1 2 2] [1 3 4J [p l] 



. >4 «>^J ;>JI a^UI UiJ^ fl «>-J (A-5)(A-1) 2 =0 SjjJLiaWJJol 

ot *> Ot JjJ j. j 7i - [1, 0, OK >> X = 5 i~a ^Ull a J >*oUI *^U OJ 

4tej>\jBJ jjr^^iioi^i j- 5.,, y 3 = [i7,-3,-2]' j y 2 = [7,-2,or ^ >0*-C. 

JT - tf y 0U £ -J X/ jUi jij» >U1I B = Rr x A R «>«J ^V 1+^ l'^ 'M " 

,4 « > i^J X/ jUi jiA-l ^ 3>UI ,4 Si^i-J 1>l.V ^ t»j^« 

«>ULI«4i i>ai ./-Ul^ D =diag(o 1 ,o 2 , ...,o n ) i^iiy^UjUl jjii-l 0} 



1Y . *jL-aii : 01^ J-a» 



. (i - 1,2,...*) c^ DE^^E^b^ 3*^1 
i^i^l^LL. (j^^Si L^U U«^ iU^ i jmi* V l*~ n Lkj n '^tj* J* "^j* IsjJL** A cJlT ijl .IV 

• iiLil >f 

f> ull £1^1 -uJ i^U- X, JT **■; OlT 111 j F > LIT JJLdU ^U X/->f 4i>Uil ( J*J» 

X// -^4 i»ji-Aj 

^ifl, X / - A Zja^J fJ jU\ jj>Ji X = I J^tll jJU-l >b *i~>- . dli J* JUu ^ J^iJi j> -\ yLlI j 

. ^4 <i^L*J;>JLI j>LLI ^ U^L» ^L* ijill. ^yo* n ^-j-^lj* ^ iu^. ^^i^^ JT ^Ltj .VI 
A - v jdULl >il 

«j"^a* -i>-^ *>Li t *■<»•»■. «3^ >i»- oli n i»-jjJI ^^ ■**?>■ V^**" iiji-sL. -4 ^Jb lit .VII 

n «»->lH ^» UJU- **?^ *»jjL*« _J ^O* U^Lc /i <rj-tfl j* ~**>j* lijJL** A cJ\5 lij .VIII 
«/!*• 4»jjj^A. V~^ All - U'AU **^* £~£- U ^i Jl »-^j *sjJl**+ -^rs *»p <■ vLr* *V^' ^*J^*^~ 

y4 ii^^A^Ji « >~w jjiLi u^u ^^Uc 
n aLli >;! 

. ieu.U oi^Uju u;i vn i>Jij ^j 1 ^ 1 P- 1 ^/* j -4 jro^L-ii^ J>- 

U.4^lj Jl^lli. U^l VIII iJtJIJooijIjll l/-M£/ j A jd>j}u*l\^ <ij^j 

WjJ ^bl ^ IV ^ijiiJ* OJ . iijkJ Jj^j jS ibU L^J ij^ ii^x,^! i^L^. A uyu*^ jc iijju 

X/-S =. \I - R AR = R~ l \IR-R L AR = /? l ai-A)R 

j 

\\I-B\ = |«- , l i .|A/-.4!.|R| = '.A/ - 4 1 



Ait-jut : oxr^tii j-iii 



\Y\ 



dj& X^RY uU Aj - jmJLI jl* >LH B=R-\4R J » j^ V l^ y. cJlT ISj 4it j^- r 

/I J 31,- >JJ jJU-l ^J >Lil /4 JljrU^^l^i^u 

: J RB = AR j BY -AT of u> >!!,>• g« 



.4* - 4/?y = /?sy = KA.y = A.fly = a.x 

it i 



LL»- <Lc— »l _^«i» ^ U**-* 






. if J SjrUi*^ ol^i. ^ £,, £ ? . ....En iJjSi oL^dl of /? 1,47? = diag^, 6* ..., 6 n ) - B,>>*J 
o^SS l^x^I uli SSU jf R b\ Lc j A J ij*u ^ oL^u ^ x -^ RE ■ J ' U <i^' <i! ^^ - 1 — *-f 



A!.A2 X n ;>Jli jjiLi w^jil J* l^U; 4 LL^ su=-i» ix^^ * n ^^ t**^ n J of ^jkS 

: oj^ . R = [X lt X 2 X n ]\ s>j^,^ AX { = \iX { , (i = 1,2 n). j^j £_* 

/4/? = [-4*1.-4*2 AX n ] = [Ai^.As^ *n*J 

"Xi ... 



[*!.* 2 r....* n ] 



A 2 









x, 



R diag(Xi,X 2 X n ) 



R^AR = diag(Ai.A 2 * n >- : 



*i = [l.i.i]', *2 - [2.-1.0]'. x 3 = [l.o. -iy 



OjS^J y A — 4. 



/r\4/? 



1 2 1 
1 -2 1 
1 2 -3 



o^SLj /? = [* lt a 2 , A3] 



1 2 1 
1 -1 
1 -1 



-u^U 



1 


2 


1 




"2 2 l" 




1 


-2 


1 




1 3 1 




1 


2 


-3_ 




.1 2 2_ 





1 


2 


1 




5 0' 


1 


-1 





= 


1 


1 





-1 




p 1_ 



. 4j Jmi 43ji„m* 

y>ll 4*.' ijL- OjSS A; JT ^a*; olj F J LIT A/ - A Ji** j^I! ^ ( J^i JlT iiij ) ulT 

A,/ - ^t ^>^J rj AJll 

j>L» A| ^jl— ;>Jli jjiti .i* ^ i^iJI Jp k o\, R' l AR = diag(A lt A 2 X n ) = fi jt^jl^^iJ 



1YV 



aA tt\ : oxr^U J-^ 1 



n - k-<Sj\^Ju*i oj& XiJA Oil . \ i i-A=R (A { / - B) /T 1 ; jSJ_, n - ( n - * ) = * U>— 

oi_oJ c .--« j3l J* t jj^*l •■& J j >l J oUli _>JLI j^iLI ^» Ai,X2 ^s jl <»J <• cr^ 1 J* 

. tfil^l ♦ J *iiv*Jl 5a*U:Vl oUl>iI K-^. F r 2 V r ^ > y J . r x + r 2 + ... + r s = n. -V r -- r 2 r s* 

i*to jjjU. JU-ji 4il »lJ j/ r . t (j = l,2 s). ju^^lil ^IrfVi ^lyill^uiT Xii.Xis X in -^-Uj 

: oj& ±*.< IjUm#1 LfiT j — J ay 
on ^11 + a 12 ^i2 + - + <*ir x X iri ) + (021*21 + a 22 * 22 + ••■ + a2r 2 ^2r 2 ) 



.. + (osi^si + a s2^s2 + ... + a sr s ^sr s 



) = 



[^^oji^^lj Yi = aii^ii + ai 2 Xi2+... +air i Xir i ) = 0. (i = 1.2 5), ^u JT J^_, 

JIT <_>l(»»-ll oli dili >j ( i ) J_il* li» jSJj . LU- iUi-~. 7 5j>JI Jl bLL-l l**^ J o>J^ I j^ V 

. IV «j>JI Jl l-L-J *>» <i>ul ^li. jjSS /4 J j V n J Lul ojSS 

a\ Jw-Uj x, ^#u:i i-iii >l_. ^ J >=- v H^y> Jfi <j' >>^«» * J ^^ j e ,| x 1 ,X2 K J^ 

j. Jjl :>^~T c U* jSU, g^XiXv ^ g;M<?i j. J^l i^-JI Jl, ^xsXiXi >* >*£>, ^ 

^>^ [X i,0 ( . ...0]: jAqZ^iQv 



Q^AQl 



.^1 



(i) 



Jli j* ^ 43ji l^li ^#UII r OII U i4 j <?r^<?i jl U JA/ - Q^AQtl - (A-Ai)|A/- 4^ J U 

»- ^i^* V J a» ii^liJI oj&j A x — [X 2 \ jj» /? — 2 ^JlT iij A 2. A 3, ...,A n . J* ^ , J i^U-' 1 *iJI j) 



^^Cj, 



f\ 2 B 2 "| 
(0 A,j 



(H) 



<? =.Qi- ^1 ^*^ -*J i>JI uj$5^ 2 = [k 3 ] M n = 3 OlTlil n- 2 V^' Cr *2 ^r 



f j^^l >•>*■ (n - 1) x_.ujii.Ul iu>)l j>J UJiVlj 



<?!• 



/1 
<? 2 



/ 2 

<?3 



7 n- 2 ° 



Qn-i\ 

A Ji^u:i _yi u>; ^u v__ g-Mg OjSj. 



(iii) 



44 JttH : oiP^ J-^' 



WA 



jl UU ruiiu g-MQ Si^Ull 0>J ^ § oU> ii^U. -*r^-, 



9 


-1 


8 


-9 


6 


-1 


5 


-5 


5 


1 


-4 


5 



5 -4 



Lp^. [5.5.-1.3]'. .UU 1, - 1, 2, - 2 j» i-U-'l ^1 0\j \\l-A\ = rA 2 -iya 2 -4) u> jrfi 



Ql^fc 













"5000 














Qi = 


5100 
-1010 
















.3001. 








"5 


-1 


8 -9 






"1000 


1 








-15 20 


n Sii 


1 


-5500 


5 





4 


-12 16 


- [0 *j ' <* 


5 


10 5 







3 


1 7_ 










-3 5. 



oj—£j 



^ <?2 = 



E4 0] 
1 ; -^ [4.0. -l]'. y>U ^Uil jr*ii.S»4*dlij — 1 j* A x «>**jf>*f>u. oj 
■1 ij 



e^ife = £ 



[-20 -15 20J 

-48 64 

-11 48J 

r% oi . 



[•::] -•'[;::] 



t8.ll]'. 



&%& = 



[2 2/5*1 
-2} 



[-» :] 



a 1 



L 
8 



rf. 



S 1 * 



<? = <?i 



pi ol p 2 0] 



"5 








0" 


5 


4 








-1 





8 





^3 


-1 


11 


1_ 



1 

160 



32 

-40 40 

4 20 

-180 40 -220 160 



Q-'AQ 



"l 1 -7 -9/5" 
0-151 
2 2/5 
-2 






w 



4f.,.,ttt : oj>^> ( J-*»' 



: J. fit 6« J J*' **-*£ J/" **»X t-H'i SJuUa. y>— J* & J^J— JV- flyr 



P~ 1 i AP 1 



fXi fill 



i.-ill >b A, - J j«z. "51 4^ ,y Jj^ll U.»y JjSo Jll «i>uJI g a j. (■& Uw jlki 



J*2 ^a 



rx 2 b 2 i 

|_o /1 2 J. 



p pi ol p n _ 2 1 

1 L° 'J L ° P n-J 



X = 1 i^lil i~ill>L. 



l 2 2_ 

. a J ;^u:i ^i u>» s*\^ '<&+ 
^ [1,0-1]" b\j 5,1,1, ^^LCl^tjt^ ^ J^JIj. tJUtlij, 

: J* J^c-A- ci>r<Ai> ^iui*z-.L ^ (?! = 010 a»-U 



2 


2 


r 


1 


3 


1 


_1 


2 


2_ 



l/>/2 





1/V2 





1 





1/^2 





1/^2 



" 1 











1 





-1 





1 



[1,0,-1]' <~=l»£ Jj^fi U^ ^-LJu ;a,U^«»>uf 



f»JL0J UXu 



T^l = 



l/\/2 -l/>/2 


2 2 1 


l/>/2 1A/2 




1 


1 


1 3 1 


1 


= 


3 >/2 


1A/2 l/v^2" 


1 2 2 


-1/V2 1/^2 




2>/2 3 



[0 4 



L-2/V6 1/V3J L v -J 



<A ..JMI : Jxr>m2\ J— ai 



u. 



V [° "J 



i/V2 -1/V3 1/V6 

l/S/3 2/V6 

-l/V? -l/VT 1/^6 



f^P - 



1 

1 -v^2 
5 



j SjuLcu 



: oli UU t, 4 J i^U-'i *iJi U^ ^b* ^ili- ~**yu^ U* l AU o£j £*^> U l>ja-\j ~4Sjjl+* -u-jl — 



\ \ 



A - 



5+5i -1+i -6-4i 

-4 - 6i 2 - 2i 6 + 4i 

2 +3i -1 + i -3-2i 



t ;>Jli ibUli .-u jj± j> 0, 1 -i, 3 + 2i\ Jij A(A 2 +(-4-i)A+ 5-0 = J>AJi}U\ «fcUI 01 



<7i = 



" 1 








-1 


1 





1 





1_ 



jj&) j ujyi aii ^u> j*u y a^=t [i f -i,i] '«*=u x = o Mi -Srf-lsJ 

-l/\/T 2/\^6 

l/VT lA/6" 1/V 5 * 



t/r^f/i 



-2 V2d-0 -{26 + 240/V6 
1-i (2 + 3 0/V3 

3 + 2i 



: hjA**l\ ojZjj 



i*#u^i *iii uj*» y^»Lp 



: Oli U* A J 



4 - 



3 -1 
-1 5 

1 -1 



is*, y oi^ U, o. -i]'[i. 1. 1]', ti t _ 2 , iY'jJi o\ jCjli ^ 4»ij a j Ui ^jyt ^ 2,3,6 01 

1/V2" 1/V3 1/V6 

1/V3 -2/V6 

-1/V2 1/V 3" l/\/6 

Jj^j tt|jll vLii-i ^li^i^JI ^U" ^t iJjj L. ,-.lL:t li» ji p~ x AP = diag<2, 3, &). *? b'li 



\h\ 



44 .aai : oj^uit J-- 11 



jsj JUj /4 j i^Lti -jyi u>; ^u ;l&> p-m/* a^uit j*>j ^ p :a-u=. a^L- .u-jt- \r 



\/yJl 2 A/6 

-l/V^ i/v^2 l/Vi" 

l/\/3" -l/\/T -l/\/6f 

l/\/T 2/\/6 

l/\/T \/\[2 -l/yjB 



O) 



(O 



1/^2 VZ\[2 2/3 

-1/^2 1/3^ 2/3 

-4/3\/2 1/3 



1A/^ -1/V2" 
1 

i/v^ 1/vT 



(») 



M 



VjJuA ^U. OjSS Jl 4U jr* j ^ J^l ( <\ ) UlJL» ( f ) - ( I ) ol^*il ^ji! . (:)j(>-) 

. UjjA\ 4»^LaJ i^»U^l JiJl U^UJ y^Up O^JaJ 

. A Jl-plCl ^JUi U>J ^U Uiili 3i>U- 



l/y^ -(1+0/2 

1 V2 (1 -O^v/T * 

-1 \/l (1 -0/2^2 2 L 



W 1 



1 V2 -1A/2 
1 (1*) 

l/\/2 l/v^2 

. <tt£* <JLa»- 4*^La- o^£j g = P' l AP, JJ» <■ 5JUU=* P ^^~j i^t* «>A^t- >4 cJlT iSjol ja^j- \1 

. VIII «j>dl y>jt'JJ\ yLil > 5,j j>Ji cobJbdl Jrfol - \ v 
: j£*j**[\ of Oy (/ — 1,2,. ..m) -iD Ol^-Lii. obi^A^. C,- j B; 01 ^^iJ — \a 

C = diag(C 1( C 2 C m ) ' B = diag (B lt B 2 B m ) 

B=diag(B lt B 2 « m ). j/", a-R^BiRi >>' : *^j1 - ^^ 

>j /2.A »>- J^*r^»i-*. . / = diag(/i,/ 2 ). -^ C = diag(S 2 . BO. ; B = diag(B lt B 2 ) ^ " M 
. Ol^-Ui. C j B il^lj B^BB = C ol ju b = ["° 7l 1 . »' f #2 j #i Jr^ »> J'^ 1 

jj-to L^J* J-*: 5i>^ J C j B^diagCBi.B^ B m ) l^i J^_ JJI 4JU-I' > \ ^ yLlI gbi ao-- r • 

, 43jjlA\ »i» ^1*» J^ J* i?/ vl>* 

> \o yLlI >i .Q^B/IQ = Q'^BP^N. j PABP' 1 ^NQ~ 1 BP' X °A* PAQ=N\ a+j** - >^A 



J\$jJUA*% Ul 



0*- 



■j-> Jr*J 



SiU 



-(U^^jL^. ^ .4 2 , .---^s *i»*lf ^1 — V T 



l^li ;>i! il^Ull ,4^2... ^ s , A Q A 2 .,.A 5 A 1 , A 3 ...A S A 1 A Q , 



4f .am : oss**** J»^» 



ut 



k jx *sj* a j **u:i p« ^ u>» ^l* vb- «>~ C -1 -^* C ^ Ctf ( » ) 

.IxJ = trace A k . jl ^ (^ 



, JilSj <hfc ^ ^Uji^til <*LiJ W* Ul ^y — V I 



jrCfLUu jrtf Lfl^J j <v#U^l *iJi ^^ 



2 1 -1 

2-1 

-3 -2 3 





~2 2 f 


i 


1 3 1 




J 2 \ 



'u»^-Yo 



4jjL5 ^A^eX 4+AJx£\ cAAjp*dtf 



: jl_^ t yju.i alp oii>^j 

y ;)Lii >•! 

P'/IP =P~\4P =diag(Ai,A 2 . ...,A n ). ^ ^ P ^^ iA^ <»>*• -^> ^ 

. f^b-J III ij^JI *^>i 

r,* a-^JI j- Ai J ^U> 
: Jbll j£jJI HI ijfcJ' Jrf-b «jyU-l ^w^JI Jl£rf|l oUikuL. JUr-L,, 

Aiy? + A 2 y| + ... + A n y* (21.1)' 

. >4 oy^ll i/^ ^All^UJI ^1 ^ Ai,A 2 , ...,A r j A i3j r *l~r 

^ t*i.U i^Lu l^J £ j* J^i; LJU B~P~ l AP olTj ;juLcu ii^i**. P ^JlTMil I ^Lui1 aAJsU 

Jix III i>JI . A ^ UjuLJ ^ilS^j LjuLJ iblk- Ui! o>J5 OU P- 1 = P' J^ A 

. ^ j i^uri piii u># ^u i>; ai^ui ojulj ^-u. o^si ^ uj^ ai^ ^>— jroi vn 



*j>« 4»>u«i a^ujut cUyL-ii : oxr^h «$»'*fl i>--» ut 

t L^j-^ J *i^*^ 1 ^U^AvJlt *JU Jt* jSLiJ . A J if-Ull S-Lp-^II ii^AvJlt ^ diag(Xi, X 2 , .... X n ) 

: »L_j£j JL«Uri1 <ulilll 4**JJu 4JL*i-l <1j|jJ.1 oLs^ji^auJJ iJ^ili ^^^ 

i^LCl Jiil ^ Li ( J«ii olf iiij ) ulf lil L.X.L7 jc^LSJu oLJLJ^ , jUttf* oby^, o^ VIII 

4 u^. i** j^^jr oiriiij(* lf * 2 % n \s jrwL^ uwu; ^ x" bx j x'ax oiriii ix 

Ao'i + X0V2 + -•• + X r y r 



: J! X' BX Jyt j 

AS -4 I -0. 4JiUf jji»- ^> Xj d* 



2 2 ,2 

Xi + y 2 + •■• + y n 

— X jrdLil Uuf ^1 

. 4Ju£*- ji-*&* V^*^ 4*^4^1 4-^»U-i -JUl jj — X 

v XJUll >st 

. Ji. ».uLi« 4 <~*y vjA^fib ( oUi ) iiJbi i«*U- «JiJ <.»-L*L! * jrjii*^II ol^dl o\ — XI 
4»yL** -*»-y 41U Xj X2 •*• X„ ^ 4-#U-*l l$*J> n <>-jJ <y **?y* c-/ ii^i^aL. // cJlS'li] — XII 
*yu*. L;L H 5i>Ull ^-Jf . £/'//£/ - £/"W - diag(X lt X 2 X n ). j^ ^ j/ 5,4^1 ^ 

Ijpwi* V fly Xj v^*-^*i ^J* ^ H" *V^' *»>*-(fcJ Tj oi-u; oli i**U. <*J X, C*JlT li! — XIII 

. Xj *-* — *j 
ii^AvJL! o^So Ai 4 X? £ ... 4 X n . <J^ £~* £-*o - 1 * H ^r*^ ii^LoJJ iL#li-i ^1 jl ^^ 

, //" Ji^Ul! 5-Lp-^II ij^kiJI 4«>Av*i! ^ diag(Xi, X2. -■•» X rt ) 

•uliill 4^—UU V-«^il ^»l» _>i-^uil V^^ ^ fr >* i f *• f^' '■** o* ; ^i^**" ^U ^ rt^iU >»«*>- o^^Si 

i^U-'l -iJI ^^ii Li ( J«Jtt JlTlilj ) J IT lii (pi i L^^lj j^-LiJL. jLux-y ubi^A^. 0>Sj - XIV 

. j^-LiJU LJlT (JJililj) 13! J 

4*j* ^ . AA'^A'A olT lij l^i v^ Lri » V ->■*" t> ^ lu^ i»>^. ^ J -^ 4j<Uaul1 CiU^oll 

t LtJU£ <L A fLI iJaJiil oU^rt^iU 4 SV*i"' iUfli ^U^^A^il 4 ij^UiJ! Cj\iyuai\ 4-^U-Sjj^-au ^IkJI/CjU^Utfl! 

, 4jO»-IjJIj 4*AJU»dt i^u^i oU^tf^iU 4 *^*.^l oiiy^U 4 «x.Ldl CjUjg^U 
B' =U'A'U OjSli B=U'AU ^s^Jj o-u-lj ii^La, C/ j i^lk; ^^i^. ^ c^y*^ 
: ^Jpj Wb=U i 1 i U.U'AU=U'TAU=U'AA , U=U , AU-U'A'U=BB 

. i**Uii iiji^A. U^SCj jff =U'AU jU ij-V*-l_j iiyUA* (7 j V^** 4»jX^a« /4 cJlS*^ lj| — XV 



\K» 



ijjti U^*X *4*UW *U>u41 : QjjJUHj ^jlaJI J^^l 



y ^r ii ( .U* cJlT iiij) c-slf iil y *>* ^-t^* 1 ^^ ^^ ^ ^ *>*"** '^ XVI1 

. o^liJL. &^ *! J ^ ^^ ^ IA ( J«» ^ ! Mj ) ^ !i l 4 ^^ u^r^ otejA*** dj& XX 

8 = i(A + iA)/-.4ii(A-iA)/->4| = (A/ -*) 2 + * : '> 
^yL- > A" jJi^ to i JSI i J*- >. - oU OjSS (A+* ) /--4 0^1 SiUj 5-iJU. «>^ ^ Jll 

X'BX = *<A/-*) 2 * + * 2 *'* - X'(A/-/L)'(A/-,4)* + * 2 *'* = 
q < X' X o\j \(hl-A)X\'{(hI-A)X\ *0. dl^M^Jj^ ( h 1 - A) X *^\o[ 

. l^ l^i iJulo. OjSi /4 iUt* V^ "-^ ^.M* ^ u ^ V"^ 1 • j^*^ 1 ^U^-l ^ u»^ - T 

: lib ^ ^=i-i A 

X[AX 9 = \ 2 X[X Q , .4^*1= Ai 4*i W^ tf 4X,--X 2 *2. > 4Xi-Ai*i 

IS] A J i^Ltl -ill U>i ^U ii>i ii^L- / > - 1 >4/ , «>ULI OjSS ^ P J-uU^ «>^l- 4r ^ - r 



agjK *jui 4JU+i cJijLMi : air*** <pun j.^01 



ui 



7 -2 1 

-2 10 -2 

1-2 7 



A-7 2 -l 

2 A-10 2 
-1 2 A-7 



: ^ 4^ jyiil ii^iMfcJ * jjJli ibid! o\ 



A 3 - 24A 2 + 180A - 432 = 



Cr*"^*** ud-/***^ t^*^ 1 ^ -**•-* Xl ~ 2x ? + ^ = y 











p -^ 


1 


2 


-1 




*i 


2 


-4 


2 




*? 


1 


o 


-1 




*3 



6,6,12^ ibldl iJU jji*. 6jj 



= o jw: X =6 ^JU 



jr 3 = f 1,-2,1] '*sai A = 12 au- J-utjj ^ = [i,i,ij'. , ^=[1.0.-1] ^>^' ;**=» 

iA/T iA/7 i/VT 

lA/3 -2A/6 

-1//2 1//3 i/vT 



P" 1 ^ = diag(6.6, 12). y^l^oU^ < ^^ c djL, 
WX'BX OlTlili (i ll «2,... i x n ) j.^^^jJj^JTJMr j X'AX b\ST\l>\*\ & A - t 

*m + x 2 y| + ... + \ nJ i j, ^^^ j^ jr = cr iu > jj^ ^ j,y j^ <;u t L^ 

I A B - A -- 0| <bull jj^ Ji/ A 1( A 2 , ...,A n ^^yi +y| + ... + y^.Jl A^BJT J>fij 



V'(G'BG)K = /x lVl 2 + /x 2 v|+ ..• + l^ n vl 



(i) 



: Jl (0 J>. V = #W jl U» j* ^ // = diagd/v^Ti. 1/V/x^ 1/Vm^V >>^ J 

W'(H'C'BGH)W = u>l + w%+ ... + u£ (") 

Y\K'h'<;aGUK)Y - Vi' + Vl* ... + A n y* 
X=*CY=*GHKY iUjji Ly*. ^.c ilU jl 4* U£»j ifCTAGHJ V#Ull ^ai ^Xi. A s *n -V- 

: jj jT*jt j^ ir x iyi 2 + x 2 y 2 2 + ... + A n y= J! *x * j^ 



IAV 



**jm u**k *4*JsH <atfji*M : jj^witj tfiun j^» 



Y'(K'H'G'BGHK)Y 



Y'(K^IK)Y 



y{ + y\+ .- + r: 



K > H , G\\B-A)GHK = XK'H'g'BGHK - K'h'G'aGHK = diag(\,\ X) - diag(X lt \ 2 X n ) 

= diag(X-\i, X-\ 2 ^"^n^ 



* = (Cff)l 



1/ V /T l/v/T 1/yfS l/yfe 
l/VT -2/\/6 

l/vT 1A^3 l/V^JL 

l/2>/3 l/3>/2 l/6>/2 

l/3>/2 -l/3>/2 IT 
l/2>/3 l/3>/2 1/6a/2. 




l/v^e" 






1/2 


A 


w 


VflW & g = X'BX = *' 


7 -2 

-2 10 

1 -2 


1 

-2 
7 


a: J>. 


J j* Ji^l ^ Ot 


ff' J! X'AX 




X' 


"3-1 
-1 5 

1 -1 


f 
-1 
3 


* 





1/3 o" 

5 
i 

%*ji ^ j* ou^i c ji^r c ^^ l y 2 + i r 2 + i 2 J! a^* l/riJ 3i jsjji j^j 

3 7 i 2 7 2 2 7 3 ' 

|XtS-/|| =36(3A-1)(2A-1) 2 . 

*-»->* ioJ* ii^i^. C <t~>~ A—CPfc^^. Silt jr^ v**i^ /I ii^^*. JT ijl^T j£* o! J*^ - 1 

<jl ^1 <ljt*j *?»->• •- l4 ^ ii^^As*^ ojSC; t 1 v J**iJI X ~*tj*^ J] oUL-i t AA <ut» t oU j^ A jl U 
J»>J . ()</:, JT^ Q^AA'Q = dlag(*i.A 2 *n> = B J ^ ^ 2 ^^ ^j^ -^ 



o-b£ ii^i^. C j' ^ui C = QB 1 Q" 1 i #i = diag(>Ai. V^2 V^n) J^»>*-^ ! 

C 2 .= QB 1 Q~ 1 QB 1 Q- L = QB'tQ" 1 = W" 1 = 44' jlj;>Li*j 



. ^L**- L|IT <^*j* i»>iu«i i^U^i ^iJI 01 : J^jj - Y 
/T Xg = Xj Jlf,- i»^Ut Jitf A7 ^>u-p jptf- *>z* 4?4U 4^-^j f^ V^>l ii^L^J l^U w Xj J^ 



Jjjfai VjLmI at^UUI cM^M : Oxr^h i*>l*« J^lt 



tAA 



. j>- ^i olj Xj « Xj ot V-^j ^i^^ i = x i x' i x i . 

. X, wUlli^l >b A 1 jfjjtoiV 
: ^& 41U i^liil -4 Ol Le 
(XZ-yiMATT/i)' = (\I-A)(kI-A') = XX/ - \A' - \A + /M' 



= \\I - \A' - \A + A'A = (X/-/4)'(X/-/i) 

: jli BX$ = (A^/-i4) ^ = 0; c^ j> Lit U ^ - i^lki ii^a^ X / - A jf -if \j$J> , 
B 9 X i = (k i l-A t )X i = ^ (BX^'iBX^ = ^fi'-B^ = ^fi.fi'^ = (TxlYCB'Xi) = 



tf'dtf 



Al 

n 


612 

x 2 




J) 


6m 

^271 








"2 3 


vq , n-i 














■ • • X n _i 






*>.JIjJ^I JuJI j ^iijll ^-usJI 01 c 0^1 j . fl"^^^^ B pi *K <i>J! Jl TjU-1 j* j 

: y> B§' j<i >U1I ^^Jl o^j t-j Xj Xi ^ jB".jB <> Jjty 

X x Xi + &12&12 + 6 13 6 13 + ... + b ln b ln 
5 = dia, \i,X 2 A n ). jlj ^i^i iSjl^B ^bjj Jfol ^j-.l.-> Usli w li£»j ... jWI j^*J1j Jlill «Ju«JI j *»i^ 

t ii^i^l &XL oLdli wlti -ill J^ULII S^iu^Ui oLf^dll OU v^ <*>a-«a> A kiJlT ii! <Ji ^^j — > * 

. ;x*Uu 0j& 

d"5ll j AX i = Ai^l ^^ 2 = A 2 * 2 ol a at-ll Jl 1>LxJ o^j ^ J!T 2 •= X 2 X 2 5 A X x = X, x t 

*c IJKmj . X[A t X 2 ^k 1 X' 1 X 2 . jSOj ^ii'^ 2 = X 2 ^iAi. : Jf Jiljll ^L^ ^2^^1 = ^1^2^1 

. ^>IU>. >. If v^i*^ -ji o^fc X* t X 2 = S^Ull 0U Xi ^ X 2 ol Le j X x ^i^ 2 = A 2 ^i^ 2 

/ «! 2 - 12*! as* « 4x 2 2 = 40: >j>» ^* jcp! - \ \ 



X'AX = X 



[-: 1 



= 40 



(0 



IM 



4jjU Z*fLjmAJxA\ oUjiudU : OXr^h (P^ J""* 11 



|X/-d| 



X-l 6 
6 X +4 



: j> A J ; jUI ibldl of 
= (X-5)(X + 8) = 



^U ^jjl J* ^UU [2,3]' j [3,-2]' 0ij^>^ jpr&X 



r3/v/T3 -2/\flf 



L 



2/^13 3/v^l3_ 



1 -6~| r 3/\/T3 2/\/T3~| 
-6 -4j L-2/\A3 3/vHlJ 



E3/VT3 2/>/T3| 
-2A/T3 3A/T3] 



- 8 . < X, =5 ^V^ 1 <>Mi J-s-tl 



! (i) j>k r^py jjjjioi 



5rr-8r. 



40 



: oldL^lolriji-U, 3x 2 +2xy + 2xz + 4yz - 2x - 14y + 2z - 9 = 4*JI jSJ 



B = 



3 


1 


1 


-1 


1 





2 


-7 


1 


2 





1 


1 


-7 


1 


-9 



A = 



3 1 1 

1 2 
1 2 



|A/->i| 






\-3 -1 

-i X 
-1 -2 



= 



A x = 1. 



: ^i^ Loll; >iz-^Ji SJb-yi ol^jr^-ji^U^I ^aJI 01 j 







3 


1 


1 


-1 










1 


-4 


*1 


_ 


1 





2 


-7 


*\> 





1 








B 7 




1 


2 





1 




1 








1 






-1 


-7 


1 


-9 













-4 



H 



1>S «jm* V-J341 OUjL.l1 : Jj^fcfl j tfjUII J«iM 



w. 



D t 



CT* •**»" 



!3 x + y + * - 1 
x + 2z - 7 

x + 2y + 1 



= 



oV^ULl 4*^ oju ^^uaT 2* t >wJ 



d = - 4 : V D 2 ^ C(-l,0,4) J x - i,;' = o,Z= 4 JJ-I 
u^SJj C (-1,0,4) iWiJf j £*_ ^JJ ^*JI jfj* jJj 4 ^jLJ ,5 IS j j 3 ^ji-J y* vj <W 

\ ± X 2 + \ 2 Y 2 + X 3 Z 2 + rf = X 2 + 4K* - 2Z* - 4 = 

, jc = jc - I j> = /jZ = Z' + 4 ^ JUriVI oViU. ui 
o^iU. 0^£» [v t , v 2 , v 3 ] ii^^i-Jll ^jZ+i E yj\> >jU v t . v 2 . v 3 ^* Sj-oj^il oUUty o[j 



= [nz].£ = [uz] 



i/VT -i/>/¥ -i/>/¥ 

2/>/7f !/>/? 1//6 

b o -i//2 i/VT 






[4 -1 i] p 2 2*1 [" 2 -4 2~| [5 l] [" 2 -l"| 

1 4 -1 (A) 2 2 o|.< J > -4 2 -2 L (r) I© 3 .<^> 2 
1 -1 4j L 2 ° 11 L2 -2 -ij U ^J L-i 2J 



( ( ) 



2/3 1/3 2/3 

-2/3 2/3 1/3 

1/3 2/3 -2/3 



(O 



1//2 1//6 1/VT 

-2/y/J 1/y/l 

-1//2 1//6 1/VT 

1/V^6 1//T l/\/T 
2/\/lF -1//T 

l/yjl -X/\f2 1/VT 



M 



(O 



i/\/T o i/v/T 

o i o 

i/>/T o -i/vT 

2/3 1/3 2/3 

-2/3 2/3 1/3 

-1/3 -2/3 2/3 



.( ») 



<>) 



r^>t 



Am 2 *^*^. J! fAX , yl + yl + y 



(17) J! A^tfJlf J>* LL^^i^^ji - \i 



4 = 



[ 7 - 4 -4"] p 2 2*1 p -2 H p l\ 

.4 1-8. 5=25 4 f v) /! = -2 10 -2 1, B = 3 
-4 -8 IJ b ^ S| Ll -2 7j b ° 2J 



( f ) 



2/3 

-2/3 

1/3 



2/3 l/3\/lL0 

1/3 2/3 V / T0 

-2/3 2/3>/T0 



M 



1//2 l/3\/2 1/3 

-2/3VT 1/3 

-1/VT 1/3^2 1/3 



■(') : *V 



) o 



^Xi/-^)^ = diag<0, 0. OU P' 1 AP = diagcAt. Ai A 1( A r+1 . A r+2 A n ), OlT lil : aUjI 

n - r tfjLJUj^ojft Ai -A r+1 . X t -A r+2 Ai-A n ) 

^ . XI *j -UJt *^ w (< ^J y UL-li uu ^ ji Jj* - \ ^ 



. XIX ^ XIII ^ XII : oLJiJI^ - iv 

108*2 „ 312xi ^ + llx 2 = 900 ( ^ j 20*= - 24*!*2 + 27*2 = 369i ( | ) 
*f+ 2*1*2 + *2 = 8 (O 3* x 2 + 2*i*2 + 3** = 4. (^) 

. ii*: aXZ o^5i ul jl ^i-ftJI ^ jLJ ul Lj y4 J i^U- **-* JS' ol ( I ) 
. jJiU A 1 - A j I + A o\ (<->) 

. iiliT l>^5u y^"* 1 Oli SiU jfj i.«LikJ 4*^i_x- ^ ^JlT lij <jl ^^ - r • 

. A' J it-li* o^5i ^4 ol* v 1 ^ *»>i*** >4 cJlT li| -ul ja^ # - r \ 
^ H + iK j^iJU LfLtc" j£*U j.(iutt olT lit j ) utf lit ^ ^UkJ o^J^io^. «>-*- ol j*^ - T T 

, ut~X-U7 ubui*^ olli^ji-A* K j H 

iu*Uij a^SsJ /4 Ju Ai,A2 A n , ._*U-'I i^J n <U*jaJI j> ***^ ii^i^A- A cJlT iij — tr 

X^i. A 2 X 2 A n X n . j A A' J U'l ^1 ( JJi cJlT \>\j ) CJIT isi y 

tr(rr') = tr(^') jj . *jai. ii^u- 7 ^y ; ii^ £/ £-rir*AU = f = [i^-^TI : ^UjJ 

. / ^ 7 ^ f /y = v^ 7 

^ysJiJLJ B' j A cJlT lit j jo^liiJj « i>-j-JI ^ 0^0^- j^ri^^i^a* i? ^ ^4 cJlT ISi *;! j*y t — r© 

. ul=-*tk q[£jm» B A j A B M 

<^(A) = (A-A 1 ) r i(A_A 2 ) r 2„.(A-A s ) r s 

r^AP = diag(Ai/ ri . Wr 2 Mr s > (1) 

(0.0 O./^.0 0) ^-jJloliiu^lc-U^LaJCi =1,2, .... *s)£~*-Biy.J\>yJ& 

: ^j^3 ( 1 ) a- a*>' -'^ J >^ ( M' ) */ & * -! Xi 0^ ^U=.^U L^k j^ Jl 

£i = PBvP" 1 . (i = 1.2 s) 



jl /j 



P'^p = AiBi + A 2 fi 2 + ■■- +X s B s ( 

>< = A 1 £i + A 2 £ 2 +-» +x s £ s (^ 

£i + £:2 + • •• + £ s = 7 (* 

(A i /-/4)£ i = 0, (i = 1.2 5) (J 



4j>i <Uji-4 «4*LJU1 cAiji^l : OiPUIj ^UM j-un 



1Vt 



p04) = pCAi)^ + p(A 2 )£ 2 + ... + p(k s )E s . utf X S>J^i*$' P ( X ) oT ISI ( t ) 

>1 2 = A?*i + A 2 £ 2 + ... + A*£ s . A 3 = Ai^x + A 2 £ 2 + ... + A 3 S £ S . ... : o'o fc ^ : * l *A 

/i(A) = /(AVcA-A^. a = 1.2 «). j /(A) = (A-A 1 )(A-A 2 )...(A-A S ) »l : *f-U 

AM) = fi&i) E i< Xx*Oj$J 

Ei Jf ^ ijjju- ( Jai* cJLT 13J j ) ^ 'M t„» ^ ^ 4J 4 jlj # i»>^ii 0>J ( ^) 

: uli SiLi ^ 4^i^. /( v^JlT lil ( J ) 
^ _1 = Xl% + X?E a + ... + \~*E S 

: 01/ iu*- >. oJ^ 4^. yi 4*^a^l* /4 ^iJVS"" (it (f) 

# = 4 1/2 = vT^i + n/As^ + ... + y/xT s E s 

. 4^_j* O-W^ A-I* j* 44^«<ft.« O^SsJ 

J j.UJJ^Jla^t (I) - TV 



24 -20 10 

-20 24 -10 

10 -10 9 



= 49 



" 4/9 _4/9 2/9* 

-4/9 4/9 -2/9 

2/9 -2/9 1/9 



5/9 4/9 -2/9*1 
+ 4 I 4/9 5/9 2/9 
-2/9 2/9 8/9 



196 



29 20 -10 

20 29 10 

-10 10 44 



£/* 



38/9 -20/9 10/91 
-20/9 38/9 -10/9 ^r r ( T ) 

10/9 -10/9 23/9J 



3 

'I 

9 
9} 



■1 (v) 



// 4**-^. O-Xrf- 4-r.^* 4JjA*tL*j (J 4jO*-1 J 4»^i-A. -A*-^ 4jU 531* J** 4»^U*« y4 CJ IT lit ol v>*^ — T^ 

A = H U oJL £4< 

. jfJjJLit Y^ilLlI jo^jl^il t/ j // 
4«^i^L« JU-y (iiii cJlf 'Mj ) ^^ *M t/ *i^» VjJlA <f^ OjiJ i4 i*ij^ *iji*d\ Of J*^j — r\ 

.^i&iijA*** H~ x AH Oj£i*t~< H Vr>. 0.1* v-y* 

wtfl ! 4*J ( J^ CJlT lil j ) C'lT (31 t/ tf^l ;JU»^ O^j ( A^j* ) 4i*t. S"a-ft>- o^ o" ^^j — r Y 

. ju-t^y ji jx^ii 4j j^ 



rA = i T A ott <£^£JI i-wuj ( <~*j» ) iUt* iJui>- 43jju** A *iJlT IjJ <ui ^^ — yt 

. iiJu-ij^^uA- c oi (v) . ^^v (fi'r 1 ^ ^ ^ ( ' ) : &s. 

^^J fc tb- j 4*»i. A' ii^- X' A X >\j*H\ 4*j+*r ^J* n *r J 4 *' *>• <**^ «*>»-*• >4 c-JlT lil - r\ 

. WJi-j /I J S-.UII ^1 £.* ( I) 

. LiJU- O^So If*,;* Ji»- ^ ^ JT Jli ( <>£*j* ) llif* 4JLa»- 4»^ua» A cJIS" tjj ( »- ) 
iWUl Ui*M j ijyi-l dli»1rl ^^*jf >* l«*J JV uli ( 4-i.yi ) itf^. 4JLJto- 4i^U <4 cJlT iii ( j ) 



gt^luMJttM 



/(A) = o^A + a n „ x \ + ... + fll x + a A (22.1) 

^ > X j*>*^ jtfi F j* ^l*^ ai *V- 
^^ olT lii A (X) - ^Sij *>*< oljtsT ji+ ^ (22.1) 6U a, = JT cJlT ISl 
; f(A) = a A° = a ^ *J^ J^ 0* J> - r** 1 ^^ a * ^-> * ^ jJ ^ ^ < 22 * ^ ** J -^ U * U 

.tf^lj^jjJ- jtfT£>J» ( 22.1 ) j fl„ = 1 OITISI 

. oil jlJu U^J 
■^ > MX] **■*! oljjtf* JLf If^j ( 22.1 ) *>0.l otj^tT ^ 
JOJ o& M i *u*I 4*^ j* ^c-T F [X] <>. ^j*- j*iT JT UjcpI lij : V.s*M J^*J fc^*?* 1 

. i«ir c^jjjj^t ^i^vjil *>a.i oij^ 

: dISjLJU 
/(A)-g(X) = £(A)>/(A) , /(A) + g(A) = g(A) + /(A) 

: o^ -uU a irjaJl j* g ( X ) j m Vj^ 1 u* / ( X ) olT iSj 

« =: m cJtf iSl m & *j?$ V^^j « < m olT tity m ^jji\ j. o^. /(A) + g(A) ( / ) 

. n > m OlT lij n V jail ^ j 

. m+ w ir jJl o- •J-^i /(A)*£(A) ( ii ) 

g(X) = . utt /(A) - g(X) = trf / ( X ) # o»T IS1 

A(A) = Hk) . JU A(A) . g(A) == A(A) • g(A). , *<A) ^ olT ISJ j 

* (X) ula^j^>^ l>tT Jr-H^ F I X ] j. >J* *j£ g ( X ) ^ ^ / ( X ) OlT lij 1 
' ^ (X) V^^J^i-^J-^ ^^iolj^sT^ bySJ J Ul r ( X ) d^ F [ X ] & r ( X )j 

/(A) = A(X)-g(X) + r(X) ( 22.2 ) 



g ( X ) ol J_^ UiU r ( X ) - jlT IS1 . g ( X ) > / ( X ) w jb r ( X ) b> L ^-J 

. / ( x ) y\# ^ h ( x ) , £ ( x ) o\ j f ( x ) fju 

£~~ g (X) ^ c o\f \i[ J jJu* Vj^ Cr g ( X ) ^ '*! - /(X) ^ *(A)-g(X). jl ^^U 

JS^U^^I ol^l J^>JJ»dl JiU^j t ijiLlil^l Ji- > Jl>-*i "JiU >A 2 -3 o] : \ Jtt« 

. <A+2iXA^2i). j£jJL -<SjL\ :!^l JJU > 

: JUI JSUJi (22.2) :tf*JI b> i-Li . g ( A ) - A. — a j AjJ - ^ J / ( X ) jSg ^iUH iUjtu 

/(A) = A(X)-(X-o) + r ( 22.3 ) 

: oj&j f ( a ) = r jf ( 22.3 ) ^^. a ^ y U- r d**. 
. / ( a ) 0& jyi IJU OU X ^ JU- Jl* > J^ J- X — a > / ( X ) ^ lil .II 

/ ( a ) « ( J«i JlT lil j ) olT lil / ( X ) jj.*U >sf >l^ 4-1 ( X — a ) oji .III 

*(x) j / (X) ^ jso igju i^is 4_j uLi^x) ,, / (X) & *r a(X) ^ iii : fi^Vt 4>*j3m ^ifli 

: oir iii ^ g ( x ) j / ( x > ,> ja ^1 d j& r u -u-j d ( x ) ■■* ^ ^ ^ j^ 

.14-1 j rf ( X ) ( i ) 

g ( X ) j f ( X ) ^ JSLl il^ju r L5 rf ( X ) ( ii ) 

d ( x ) j n* 6^ g ( x ) j f ( x ) ^ jsu ii^u r ii jr ( ai ) 

-oli 4 !_*, 4-1 j cJj S uyj-*" M ^ L *• ] a- ^>^ *J& C 8 ( X ) j /( X ) OlT lil VI 

: oj&. d^ /: [ X ] j d { X ) ^^4- ! j*if F [X] j 4>-^ if d (X) jl-j Jjpl ii Jju ^l» ^ 4-^ 

rf(X) - HX)-f(X) + A(X).g(X) (22.4) 

r 5JLJLI ^_Jki! 

rf (X) « 1 ^ ^ ^1 ii j^JLI ^UJI Oli c-,1^ g (X) j f (X) * >O.I ^ jiSSLl 4^-^Jl -1 jJtil ^UJI OlT -4S1 

j]j X^ + sA+S^a g (\) = (X 2 -l)(X%3X + 5) ^ /(X) = (^+4)(X 2 + 3X+5) J ^1 iljjJLI ^UJl o\ I T JU« 

OjS& (22.4) 

X 2 + 3X + 5 = I/(X) - |g(X) 
5 5 

: ^Oi 1 -^!. (1-X)-/(X) + (X%4)-g(X) = 0. LkiJbJLij ' 
^( X ) ijU) ^j < /I l^jjJI tP / ( X ) ijjJ.1 >iSJ ^1 djjJLI ^UJ! JlT lij V 

ij4- jrjtTj m ^ J*I i-ji J* a ( X ) iSjA** j* ij4- ^iT 4-_^ M <. 4-1^ tiJLlt t 0</« i-j4ll ^ 

: Oj& *Z~4> n ,y ji^i <u— jj A ( X ) 
«(A)-/(A) + &(A)« g(X) = 



I U : ~*i *IjVt Jj^ll ol^S 

0^ ot Ui <iU F [X] ^ ij^ ^T /[X] Olfj F [X] j Jij^J JjU" > g ( X ) OlT ISI.IV 

./ ( X ) c Lwi Ujt g ( X ) o^ot uij f ( x ) J V-u- g (Xj 
^ fj^.i j jrffi > ^ *ii» / ( x ) a ( x ) ^ 4^j j ji>.*j ^u > g ( x ) oir iii .vii 

. A v *) J f ( * ) 

/(x) . g(X) ju a ( x ) j v-is u^ jr oir m, L-j ^jl # (x) j / ( x ) oir *i vm 

. A ( X ) J l^li ojSL 

: JeU 8 yLil j o* >> : ^jl' JJball 
: J&J^ F[X1 j / ( X ) 6jjl+ A>>^ j^ JT ibf jS^ IX 

/(A) = c - 9l (X) • <fe(A) . • • 9r(A) ( 22 - 5 ) 

. F | X | j- Ji>--*I J>U > j-^Ijjj-u- j*iT <?,- ( X ) j^C^O^ 



4iji&« jit*** 

t j^ i^sT-u.^ <uli t F[X| j ij-u- ^^T g ( X ) =£ j / (X) OlT lif <il j*^ - ^ 
Oj£> ol j\ >jil\ cj\j^yi^ OJ& of U r ( X ) ^ F [ X | j r ( X ) j M X ) ui-V- J 

: j^j^j g ( X ) ^-j->^ J*' <>rJ> J- 

/(X) = A(A)-g(A) + r(X) (i) 

n n-i : ^j*^ 

/(X) = anX + an-iX + ••■ + *»iX + ao 

g(X) = * m \ m + tm-iX^ 1 + •■• + *iX + bo. b n ^0 J 

AX) - ^X n_m g(X) = A(X) - ^X + cp. x X + ... + c 
6 « 



6. 



uX) = ^ x n ^^ ;,>ji l*^ -a o^ uu g ( x ) ^^ j* jil i. JA j- oir jt / t ( x ) - o oir is 



: 0^JlS^ (i b r ( X ) «/;( X ) j 



/( X) - gX n "*g(A) - ^X^(X) = A(X) 



Ji (I liij t ^.>J! lu^ -is 0^ LJU g (X) *r j* J- J»' ^^ ^ j' / 2 ( ^ ) =- OlT lil lib'v 



«*-^ u* J*' *r j* <> jf -*>U-I °'^ -A* *-I ^J^i ** ( A ) « yi ( A ) L»U i jJi\ j*3 j c ju^- LJU 

f(k) = k(k)-g(k) + s(A) j /(A) = h(k)-g(k) + r(A) 

: o^Jj # ( A ) i»-ji ^ o^U; 5(A) j r ( A ) brji *i~»- 
h(k)-g(k) + r(A) = k(k)-g(k) + s(A) 

[*(A) - A(A)]*(A) = r(A) - s(A) 

[k (X)-h( X)] g ( t X) V^^k ^ o-JiiV;V^ r ( X ) _ 5 ( A ) o^l ,, 
. r (X)-s (A) - j k(X) -h (X) -= oil . Ar(A)-/*(A) ~ l^ 6>j JJI iJUJ *LS^ wi o* *f J tf jU 
. ^JL^j r (X) J A (X) j^ ol ^u, l-uj r (X) « 5 (X) j fc (A) - h (X) ol J 

f—is U jjS^ 4jU & i~ jv.^^* ^ ^(X) j ■>>**- 4J& g (A) j / (A) oiT til <;! ^^ - r 

: o>J V /^ J M^) ^ * (X) * j-*- t jiiT ar^i IT rf (X) -u- j ^t <J j^, 
J(X) = A(A)-/(A) + *<A)-*(A) ( a ) 

^ ( fl ) > J^ # (A) j fofcll J.UI >> 6 m ^ rf(A) = tftfA) oli /(A) - JIT lit 

*CX)-V 1 j*(X)-1 

: ol 1 * ^fcJI ^ ^Ui . /(A) V^u* ^i^V £(X) V^ ^ ' ^* o*^ 

/(A) = <h(A)-g(A) + r ± (A) (0 

rf(X)-6 w -^(X) oli r,(X)=0 olT lij. *(A) i^ ^ jdir-PO* o^>U r^X) -06/,^ 

fcaH'm 1 ^ft)=0^ (a) > ±**j 

: ^ ^ r,(X) ^ o ^ iy 

g(X) = 92(A) t^A) + r 2 (A) (ii) 

ol (i) <> £& <;li r 2 (X) - o oLS ~ !i ! • r i ( X ) Vj^ *> J*' *f j^ ^y oj& <;t j\ r 2 (X)-0 o^ *i^- 

'i(X> = f(k) - <h(A)-g(A) 

. r, (X) J fOdJ J.UI > ^ii ol (fl)>l^-J^J 

: *-* UU r 2 (X) ^ o 6ir ISJ 

ri(A) = 9a(X)T 2 (A) + r 3 (\) (iii) 

> 00 j (0 o- J-^ ^ '3(X)=0 olT lij . r 2 (A) VjV J*1 V j^> > o^. j» r 3 (A) =0^ 
r 2 (A) = g(\) - ^(A)-^) = g(A) - fc(A)[/(A)-?i(X)-g(A>] 

= -92(X)-/(A) + [l + 9i(X)-fe(A)]g(A) 

r i(A) = ?i +2 (*Wi+i(A) + ^ +2 (A) (i v ) 



) ^^J 4i jlaJl «JA OU dili J* • j"^ 

r s-2(A) = 9s<A)"s-i(A) + r s(A). §<AW0 (v) 

J 
's-i(A) = 9 5 +i(A)t s (A) (vi) 

(iv) JjT^b^l^j r s „ 2 (X) Lbl ^ 43li ( v ) o--> rj_,(X) ^ r r (X) ol 4^ (vi) ^ 

's-3(A) = g 5 -i(A) Ts- 2 (A) + r^cA) 

^ ^ r^X) Ol ^ . (vi) JJ ^Jli >1>1 fcLU* USU, . r s . 3 (X) ^ r 5 (X) o\ J 

d{ \) = c-S(A) oU c ^ r, (X) J r xai J-UI olT IM . g(k) j f (X) ^ 
; j_rfi (ii) j^^Jljj MA) = /(A)-gi(X)-g(X) = MA)-/(A) + Ai(X)-g(A) (i) ^ gsDLJj 

r 2 (X) = -fe(A)-/(A) + [l +fc(A)-fe(A)]g(A) = MAW(A) + ^(A)-g(A) 

: -t^f Uili r 2 (X) j r,(X) > U-^> \>\j r 3 (X) = ^(X) - ? 3 (A)t 2 (X). (iii) j* £^I-J 

*s<A) = [ 1 + ?2<A) • ?s(A)]/(X) + [ -^(X) - fe(X) - ?i(X) • g 2 (X) • ? 3 (A)]g(A) 
= MA) -/(A) + MA)-g(A) 

^A) = As(A)-/(A) + MA)-g(A) 
. •-.jJk. ^ iTrf(X) = C 1 ^) = c" 1 A s (X)-/(A) + c-H s (X)-g(X) - A(A)-/(A) + *(A)-g(A): J 

: j d (X) ^i ilj^ii^taiv^ - r 

g(A) = X 4 + 2X 3 - X 2 - X + 2 > /(X) - 3X 5 + 7X 4 + llX + 6 

. Ill *>JI j>dl JS^JL </ (X) ^ j*j 

/(X) = (3X+I)g(X) + (X 3 + 4> 2 +6X+4) (i) 

S<X) = (X-2)(X 3 +4X 2 +6X+4) + (^ + 7X+10) 00 

X 3 +4X 2 +6X + 4 = (X-3)(X 2 +7X+10) + (17X + 34) (iii) 



J 



X 2 + 7X + 10 = (^X + ^)(17X+34) (iv) 

Vi7(17X+ 34)=X+2 : >.^ld^l r Uil6! 

jl (iii) j* {£*-* 
17X +34 = (>? + 4^ + 6X + 4) - (X - 3) (J? + 7X + 10) 



\\\ jfe 4> j>*ji oi^ : cumuli* ^aan j-ai 



(ii) ^ x 2 +7X+10 o*^^ 
17A + 34 = (X* + 4^+6A+4) - (A - 3)[g(A) - (A-2xX* + 4^ + 6A+4)] 
(^ - 5A + 7)(# + 4^ + 6A + 4) - (A - 3)g(A) 

(i) ^ x 3 +4A. 2 +6X+4 ^>^J 

17A +34 = (>? - 5A + 7)/(A) + (-3A 3 + 14A 2 - 17A - 4)g(A) 

: J 
A+2 = ^(# -5A+7)-/(A) + -±j(-3A 9 + 14A 2 - 17A- 4)-«(A) 

0- *(X) ^' /jO<« *rjJ» 0» / (X) ^jUI j;iSU ^1 iljLtll r uai olTlil *!l ^ - t 
m ,>• J»l «-ir>» a(X) t ^jj-l olj^T yu» objUjI/ .»>»»- Ij.if -u-jj «U ju-I^I tfjlSi 0<m *r>«" 

: bjfcti~* n ,>• J&*>- >> 6 (X) j 
a(A)-/(A) + 6(A) -g(A) = (a) 

* (X) jfQ-) J^tdjLtn r iaij. </ (X)^ i ot^yu 

«(A) = d(X)gi(X) , /(A) = «f(A)-&(A) 

m &$'*»■ j* cr ff(X) j « J-J^ «tj* J- /(X) «i— - 
*i(A)-/(A) = 8i(A)-i(A)-/ 1 (A) = «(A)-A(A) 

«i(A)-/(A) + [-/i(A)-g(A)] = 

(a) > J-* UU 6 (X) - -/(X) j a (X) = gl (X) ItiJ lil rf f 
«;l IV Sj>J J. 4.*4U gSH . «^* (o) otjL-i CcJj' <ttj&. * «X) j / (X) ot ^yd i ^,5^1 > 

: o& i^ it (X) j A (X) *>U- I jf JU-jt 
*(A)-/(A) + *(A)-g(A) = 1 

: ol r : ''-» ( a ) f'J*^*** « l-^*j 
a(A) = a(X)k(k)-f(k) + o(A)-*(A)-«(A) 
= -6(A)-A(A)-g(A) + o(A) -*(A) «(A) 

ol ,£«* «J.U ia* (a) »*JI cJJT «M <ili > . J**-, ^l U» jSJ., . a (X) f-i * (X) otj 

• trf-i u-» jl * (X) j/(X) ojS^ 

/(A) = c • <7i(A) • 7 2 (A) .:. gy(A) 
F tX] j JI>«U JjU > ^Ij *>w j£ ft(X) jJJc^Oi^ 

/(A) = a n -/ l( A) (>) 



ijbJI .in -Uj^i Ji* ( i ) uli Jlji^U JiU > /, (X) olT ISJ . f(X) J f XdLI J.ULI a n ^ 

/(A) = a n .g(X)-fc(X) (ji) 

as j»^u. oir isj . <i>ji ±,> ja* (ii) ju t jiju^i jiu > a (X) j g (X) o- jr oir ui 

j^i . xS$ Pi(X) <y •*-!* ^ o\ ^ 4iU Pi(X) -fe(X) ... fe(X). ^ ^(X) ot U . s > r L^J u*J* 
j4 \&*j q x (X) = Pi (X) Jtt JI>oU JiU s±, iS J^\ J p t (X) ol U . p t (X) .jUpI j£* 4 £»j3l 

jt ^gi j 4# j ? 2 (x)= ^(x) ol ■** * tiu »uij-u Jjf sj J 4« ^ c ps(A) -pa(X) ... p,(A> r% ft(x) of 

•j^-^ 1 Sl^ULI 0* U Pr + i(A)-p r +2(A)... p s (X) = 1. o\j j- 1,2 r ^ ft(*)= />/(X) 

. \J\j*-jI\ U*^ 4i 0j& tfJU{j r=s oU 3 !,»■■■■• 



* (X) v^ jt /(X) v^ ^ jrf /"(*)+*(*■) ^ v 0j£ vbu jJ - a 

. HI Hj&l&ji - v 

*(*) ± *(X) f^i ^ /1 (X) , g(x> «>.** /a) ^-liiJ^^ - a 

^ PLJ ,>•*<*) j / (X) . *>-« j^ >^' *^ o- J** ^. tP i&J 1*S* ^ ^ - < 

. IV <i>JI J ^ jljll JSJJb ^1 il jLtll r Uil ^ Ji U JSJ jjp - \ . 



/(A) = 


2A 6 -A 3 +2A 2 -6A-4. g(A) = A 4 - A 3 - A 2 + 2A - 2 


(') 


/(A) = 


A*- A 3 - 3A 2 - 11A+ 6 . g(A) = A 3 - 2\" - 2A - 3 


M 


/(A) = 


2A 5 +5A 4 +4A 3 -A 2 -A+ 1. g(A) = A 3 + 2A 2 + 2A + 1 


(r) 


/(A) = 


3A*- 4A 3 + A 2 - 5A+6. g(A) = A 2 +2A+2 


(O 




A 2 -2 = -^(A-1)/(A) + ^(2A 2 +l)g(A) 


(') 




A- 3 = - J_(A+4)/(A) + A-(A 2 +5A + 5)g(A) 


(v) 




A+l = J_(A+4)/(A) + J~(-2A 3 -9A 2 -2A + 9)g(A) 


(r) 




1 = i L(5A+2)/(A) + ^(-15A 3 + 44A 2 -55A+45)g(A) 


(O 




vi -*.j^\ 


j»Ji - n 



^HJ ^W = «/(^)- A(^) -^J^ ? (>•) -»/ (X) J ^1 il^All r li« rf (A) »l : ^Ujl 

. Ll) A (A) .,! rf (A) j^ ot Ul 4il Jli ^» 



x,\ 



ji» j» ***n cajs. : Qjjjuij jm j^ai 



. VIII j VII &J&&S. - IT 
. a (A) ^ «JU «(A)- o(A) ^j g (X) c L_i Ujl / (A.) JlT &1 .y^. - >r 
/(X) a- J^J t*»U- j^.j ^a-l j .»jJ~ j? * g (A) j / (A) J >#*l il j^LI ^Ull Jj - u 
- >^Sl iljLtll ^ULI j( . t- f • J ) <M" ^^ r^ ^ ■ ^*- { * -^ *** b -^ J 8 ^ J 

/(A) = X s - l. «(A) = A'-l O 

/(A) = (A-l)(A+lf(A+2). «(A) = (A+l)(A+2f(A-3) (^) 

(A 2 -1)(A 2 +A+1) - ^. r . r j A-i; - t-f 3 (I) : *\j-J-} 

(A-l)(A+l) 2 (A+2) 3 (A-3) -y.f.fj (A+l)(A+2); -£..f.«3(v) 



J»-rt 



/4 = 



1 2 2 

2 1 2 
2 2 1 



&A) = /I 3 _ 3/J 2 - 9/1 - y = -» 0(A) - A 3 - 3A* - 9A- 5 

m(A) = A 2 - 4A - 5 . £-~ m (.4) 



O(-) 



'M /(*) J J*r c *•"* $ J>j! /(c)=0ulT lij / (A) jjUl j^ ji- 4Jl c -i-ull j* J>B - \ V 

. / (X) j.Ijp o- ^ui* ( x< ) ( J-i uir lib ) air 
/' (X) j /" (X) JSJ Tji- c ( ua uir lii^ ) uir bj y / (X) i i<k *.>\xs j^ji-crf&s. (*) 

. rf(X) >Sll ilj^ll L«i-U ut ^iyiiij F [X] j ( Ijj- jmjJ~ ji g (X) j / (X) 4*tj - ^ 
* W j/ (A) J ^1 il>ill r li« /> (X) OlT lij d &j> . F *>. Ji~ tf 1 K d ^ijiiij 

. D[X]=</[X] 0U< AT[X] Jl>jLa.ii 

i(A) = A(Ay/(J>0 + *(A)-«(A). /(A) = s(A)-D(A). g(A) = t(A)-D(A). »J s jUJ 

D(A) = «j(A)'i(A). j 

+ a t A + oo^ 

. A j 



"s^ + "s-i^ 5 " 1 + 



v^b&mj^t 



tb+yrJnjaMI 



oii(X) ^(A) ... a ln (X) 
«2i(X) a 22 (X)- ... a2n(A) 



/4(A) 



[a y (X)] 



(23.1) 



o«i(A) c m2 (X) ... a wn (A) 

>*~ j?& A (X) iW oC. (23.1) j Uj\jH a,j (X) *j*».l ol^if j X J^-P >I /> J&J 

A(X) = ^X* + Ap^X*- 1 + ... + ^A + iio (23.2) 



4(A) 



+ X+1 X* + 2X 3 + 3 X 2 + sj 

K 3 - 4 X 3 - 3X 2 J 



J! • t Jli« 



M ft) I °jfc V - * au ^ iilt ^ ^>" ^. u • " ^j 4 " •>• ^ y y~ ^ (x) cjit iij 
oi . ait j! siu ^ y< p OjC ^ sbu ,1 a*. > i;L ili jy /< (X) ^y, . >j ,u.> J i^u. 



A(X) = ^X^ + Ap_ 1 X p ~ 1 + ... + /4a + /4 



(23.3) 



J 

(23.4) 



S(X) = B q X q + B^A 7 " 1 + ... + fla + fi 

.(*=^lA-/») p aiyi,-J /J /»=gJ.^ >^ (X)=5(X) i Jb jUi. 1^1(23.4)^(23.3) .io^UILI ^ Jy; 
*• ***>— «>• oj>ks* uty-^» J** £-r u- e?s C (X) I V5/ S>U. j> A (X) + J»(X) £>^ll Jl 



. P + ? 0* *>J^ *>" ^ J>-~ ->J^ j**" jt I-a-V *>-~ >> A (X) . £ (X) u>)l J^U 01 
P+<7 rfjLJ B (X).A (X) j A (X). B (X) ^ uU iU > 5 (X) j! ,4 (X) o* J olT lij 



.?,>.* /I **« X jp^v iLau (23.3) sljUll jASV 
: a-^'UU (23.3) j X = A: *. L^>> 
4(i) = ^i* + A p _ x k ~ 1 + ... + A t k + y4 

A S (C) = ^C^+ ^. 1 -^ > " 1 + .... + AC + 4, (23.5) 

j 
A L (C) = C^ + C^" 1 ^., + ... + CA 1 + A Q (23.6) 



^ (C) = [o i][s lj + [i l][l !] + [-2 l = [h »] 

i a u.>,i ^ = [; ;]*[; ;] * [; 2 ] [° ;] + [_° 2 1] = [; ^] 



: r SJU1I J.jfcjC- ^ 

fy cJtf* lib (23.4) j (23.3) J ofjJU *>U.I IjgSf S (X) ^ ^ (X) olTlil .1 
Qi (*-) , *i(X) ; fi 2 (X) , Jt 2 (X) 4-i>i— jj^oljjiT^j! vj J£i, .w.j, «;U t :iU > o^^. 
: J, U Ji^j i-*:j B (X) *r» 0- jd *->> j. J lyU LI R 2 (X) , it, (X) j. JT JJ& i-* 

4(X) = <?!(X)-B(X) + Ri(X) (23,7) 

j 
4(X) = B(X)-<? 2 (X) + R 2 (X) (23.8) 

* (X) OU A 2 (X) = olTlilj /< (X) J j^j»LJI j.± B (X) oli Jl, (X) -OolTlil 

A (X) J jM^I-B/j, 



rx 2 + i 1 1 x [x 4 + X 2 +X-l X 3 +X 2 +X + 2] r . 

«(X) = I , J /4(X) = - , x2 v J,ri3 l • T 

L X X 2 +Xj L 2X -X 2X 2 + 2X J 



fl(A) = b q k q 'I n + bq^k^ 1 -I n + ... + b^'^ + b I n = 6(A)-/ n (23.9) 

j>L** ^jj^ jrjifjT ^ jjoj B (A) ■ = 6 (X) ./„ ^jjuJI j>Uli ijJ-i j^if 01 . jJ4* <ul 

: ul* B(A)-*(A)./ ulTlil (23.8) ^ (23.7) j 
-4(A) = Qi(k)-B(\) + «i(A) = 5(A)'<?i(A) + « a (A) (23.10) 

. ^ Fa 2 + 2A A + ll • . .. . 

: o&* B(A) = (X + 2)/ 2 . j /4(A) = a2 _ i 2A+ I ^^ 

: MJ^,, /4(A) = 6(A)- /•<?!( A) Oli (23. 10) jrt, (X) = OJlTlil 
b (X) J* 5 — ill JJb a, y (X) & j*\j jT(Ui lijj) OlTiii fi(A) = 6(A)- / n j*u 

J»Oyt*JI i>- jjJt J* i*u ^ 4»^iL**» B — [Ay.] u'^yiJj (23-3) J "j'^' A ii^i^A- /* (A) J>d 

: ^iSJ ul U^Lc 4iU oLt > A / - £ u! U . F 
M\) = Qi(\)'(\I-B) + B x (23.11) 

/1(A) = (A/-B)-<? 2 (A) + tf 2 (23.12) 

; Jm Ul J^Kx A J^ LJU- /?2 J *1 *-"s*" 

hji^. B = [6 iy ] ^ A / - B > (23.3) j^jt^JI >((A) j>~*Il jjjJ-I ^T ^ lit III 



)-l 



*i - A R {B) = A p B y + A p _ i B y ~+ ... + A,B + A 
R 2 = ^(fl) - fl*^ + B p ~ 1 A p _ x + ... + fl^ + ^o 



t.« 



jj*, * oUywm : ujjjuij *iJUH j^ii 



j>_ 5L» A/ ■ 






/1(A) 



/1(A) 



4(A) 



Ri 



[A-l -2 "1 fx 2 A + l~| 

.-3 A- 4 J ' "» = [x- 2 * + 2 J 

h /IP -1 : 2 ] + [ 10 15 1 = ^•(xi.b)^ 

L4 X + 4JL-3 X-4J |l4 26] 

[ Xl - 2 1[ A+1 '1 + [ 9 12 1 = (A/- S )0 2 (A) + K 2 

l~ 3 X " 4 J L 4 X+4 J L 17 27 J 

. Ill AtJidg s^^j R 2 ^A L (B) j R t = A R (B) oIj^yJUU^ 

&J+ J>L~ ^>*- j^T 4 (X) oITIj! 

/(A)'/ = a^/X + ap^lK 1 + ... + ajk + a / 

: J j>zjuU*u JUjSi (23.12) j (23.11) J ji^iyio-iUioli 

# 2 = a^ + a p _ 1 B P ' 1 + ... + 0l fi + a / 






/ (5) - ( jjpOIPMj) oiriii^ /„- B >i^aii / (X)./„<p.* j>u~ *j±- j^TJ^i .V 

jl (6.2) ^^u-J . ijjJJobU. 9 (X) = I XI-A j = J 
(X/-4)-a4j(X/-4) = <£(X)-/ 

<p (X) = ; >JLl L^l~ ji* 4 - [ay] iu^* v>L~Jf.VI 

: -\ JUo 



j^i . X 3 -7X 2 + 11X - 5 = 0. ,» /i 



t sjLii >;t 



32 62 
31 63 
31 62 



E!3 

17 12 6*1 

6 13 6 A 3 

6 12 7j 

17 12 6l ["2 2 fj pi 0"| 

6 13 6 + 11 1 3 11 - 5 10 1 

6 12 7J L 1 2 d [0 lj 



j s>JU3hUl0l 



32 62 
31 63 

1 31 62 



-76 13 6 



[p oJLo d + b ol Lo d + u J 
Lo q] [1 -J + [i J = L2 q| 

fy cJ&tyj (23.4) j (32.3) j &j*J -IJ-T Ji>— £(*■)•> ^ (X) cJtT lil «;! ^^ - r 
0t (X), *» (X) ; Q 2 (X) j R 2 (X) : ;^^>* ajj^ cljJT fiJ l J-j, «itt !SU > «>U. 

: 0^.^*1 j fl (X) *r>»u-J^ '+rj*frJ •>- "^ ^ u i R 2( X ) J *i( X ) a-J*"^ 

/1(A) = Q 1 (X)-B(X) + « 4 (X) (i) 



C 2 



-4»(C) 



j 



4(A) = B(\)-Q 2 (\) + R 2 (X) (ii) 

: Jj-S^ <^/> ol ^ytJ K,(A)=A(X) j g,(X)=0 J jid (i) aii q>p atTlSl 

4(A) - ^fl- 1 fl(X)X^"' = C(X) 

. /> - 1 j* -u j: V i»- >> j. O^j ol ji >-JI ^ jL-i al Ul C (X) >i~>- 

C (0 - 1 — *■ teU q & Jil Uj: j. jl !>-, C (X) JlTlil 

* l( A) = C(X) j Ql(X) = A p B~ 1 )t- Q 

: JjZiS q<s ^r C(X) = C S X S + ... jlTlil 

A(X) - ApKfBfarf-l - C S B- 1 B(X)X S_< ? = D(X) 

r (i) -!_*' UJU </ J.J.-I irjj^-jl I>*U1 D(A) AIT til 
«i(X) = D(X) , <?i(X) = ApB-W-l + C s B- 1 X s - < ? 
«,i^U«M j^oi-l olyiiT^ «-)l>^ Jl LS J Jt- '■*» ai U *Ju«JI l-i» «jli Lilt i IJ* Ji^U- u 

Ljju* ajSo al uj J>i— ->>t- j^r Ji ii^Ji J j-c uu c (x), d (X) • • • *r >t]i ;^>Ll : . 

: ^.Iaj (ii) Jp J-*'^ 
4<X) - B<A)fl- 1 ^A?-<? 



T.V 



bi, i oUjmii : dA/Aaiij aubi j^ai 



S(X) = U ♦ 



- A 

2 



-A 2 



. . rf jUI jj^ V'^J* c^j C»U jj» f l/J fl^! 



+ A - i] . v IV + 2A S - 1 A 3 - A - ll . ... 



/1(A) = B(A)-(? 2 (A) + K 2 (A) (v) ^(A) = Qi(k)-B(X) + ^(A). (») Jj^^*: 



MX) 






4(A) -^ 4 fi 2 B(A)A 2 



C(A) - C 3 B 2 1 B(\)X 



D(A) - D 2 Bz B(k) 



ft :]**[: 1- [ii] 

t -6 5 i r~ i3 3 i - [-6A-13 5A+3] 
" 2 3 J L" 9 5 J |_-2A-9 3A + 3J 



3 1 


A 3 + 


1 1 




L. J 




2 2 


A 2 + 


3 1 





J»«-H-J (I) 

= C(A) 



«i(A> 



Qi(\) = M*A 2 +C 3 A + D 2 )B 2 - 1- = fj J]a 2 + [j Jj\ 



■t 



* 5 J 



A 2 + 4A + 4 A 2 + 5A + 6 



2A + 4 



3A + 5 



: j^V-^M 



/1(A) - B(A)B 2 1 ^A 2 



E(A) - B(A)i?2 £ 3 A 



f(X) - B(\)Bt F 2 



[-M-''3**[:1h[i~:] ■ «* 
[it* [j j]- [r;] = - 

1 lJ X+ [-7 -sj = [x-7 A-3j = R2(X) 



U« * r4»>4» : Oxr^lj «UUH J*all 



T.A 



[X 2 +4X + 4 2X + 2] 
X 2 + 6X + 9 3X + 5J 



JUT, y|* , y| 3 ^U* JjUl t^L, Jj* ,4 d\ <kJ^ pU^.' 4 = 



1 1 2 
3 1 1 

2 3 1 



I lit . 



•iU /* v4 ji Lc 



|X/-/i| 



|X-1 -1 -2 

-3 X-l -1 
-2 -3 X-l 



A 3 -3X 2 -7X-11 



A 3 = 34 2 + 74 + 11/ 



A* = 3/ +74 2 + 11/4 = 



{• 



f 'j£*J 



8 5 

7 8| + 7 

8 8 



1 1 2 
3 1 1 

2 3 1 



+ 11 



1 
1 
1 



31 29 
39 31 
45 42 



]•■[ 



8 8 5 
8 7 8 
3 8 8 



+ 11 



142 31 29] 
45 39 31 
53 45 42j 
ij.'p 

3 ij L : 



193 160 
224 177 
272 224 



oi-> 11/ = -7/4 -34 2 + 4 3 , j.j 



i|-7/-3/i+/i 2 | 



„-2 



11-7^-3/^1 = j}j 



( T 1 ° °" 

nH° l ° 
1 L° ° \ 

^ :! 1 

!f-2 5 -l" 

4' 

121 



1 1 2 
3 1 1 

2 3 1 



[13 8 sj ) 



33 



1 
1 
1 



+ 11 



1 1 2 
3 1 1 

2 3 1 



} 



-8 -24 29" 
40 -1 -24 
-27 40 -8_ 
, p i*- jjfl ^xj jj^- jjiT h{x) o*j n Vj^ 1 J* A i**^* vjjl^A i^U-i ^ Xi, X 2 , .... X n j£j — 

\h(A)\ = &(Xi)'A(X a )..-A(X n ). jl j>^ 

|X/->4| = <X-X 1 )(X-X 2 )...<X-X n ) (i) 

h(x) = c(s 1 -x)(s 2 -x)...(sp -x) (ii) 

A(^) = c(5 1 /-^)(s 2 /-^)...(5^/-^) 



x^ 



u« * cAi>^if : jj>i*itj £Jtst JumII 



|AM)| = c*|. l I->l|-|. a I->4|...|y->!| 
= |c(si-Ai)(si-A 2 ) "... (si-A n )| 

•ic($ 2 -Ai)(s 2 -A 2 ) ... (s 2 -A n )i ... {c(5^ -Ai)(s^ - A 2 ) •■• (sp -A n )i 

= ic(si-Ai)(s 2 -Ai) ... (sp- Ai)l 

*{c(si-A 2 )(s 2 -A 2 ) ... (s^-A 2 )! ... U(s 1 -A n )(5 2 -A n ) ... (sp~k n )\ 

« MAOMA*) ... A(A n ) 

(ii) ^iju*^li<ilij 



-tf 8(A) = 



-4(A)' *(A) 

8(A)* A (A) 



-u c 



/< A (C) = 
Pjl(C) « 



"2 


I 


5 


-2 


"5 


-f 


9 


-3 






fy(C) = 

Q L (0 



|_x+i \ J [_ A + 1 A -J 

r2A 2 +2A A 2 +2Xl 
' (A) + 8(A)= [a 2 + A + 2 2A-1J 

[2A -A 2 ] 

[a 4 + 2A 3 +A 2 +A A* + 3A 3 + 3A 2 1 
L A* + 2A 2 -1 A* + A 3 +2A 2 J 

[2A* + 3A 3 +A 2 +A 2A 3 -a| 
2A 3 +3A 2 + 3A 2A 2 J 

[:i — [S3- —M 

/1 "U v^-*^- [ 17 5 :j|. 

"3 3"] 

3 -3J 

()(A) = 8(A) -/4(A). j P(A) = -4(A) -8(A) ^ 



ijj 1*1-1 
(') 

(<■) 



a,(C.^(C) = [j j] 



8^(0 '^(.C) = 



M 



'^ tM»- *— »^*» *rj-> 01 pj* hjL* jjpIx-V «t>U ^t C (A) cJlf lib . q j p t^j-M &> 



P + <l CfifiV v*> Ji ^^ oU>ULI »J 



Ci(A) f *!(A); 02(A), %A) ^U^i^il Ji^t t .Uil ;* jtyl 5 (A) 3 A (A) oU>ui1 ^ £ j j J£j - ^ 

(23.8) j (23.7) urcfcUl 32*1 



u»* y .-<»>, «ii : ojlt^'j ***> J"**' 



ti. 



/1(X) = 



IX 2 +2X X 1 fx Xl 

.X 2 +l X 2 -xJ B(A)= Ll -xj 

[-X 2 + X -X 2 + 2X+2] v fX-1 -l"l 

-X 2 + 2X-1 1 J m -[o X- 2 J 



(v) 



/*(X) = 



B(X) 



X 3 - 2X + 1 

X 4 + 3X 2 -3X- 1 

2X 3 - X+ 2 



X +1 1 3X-1 



X*+X 2 + 7X- 2 

3X 3 + 2X + 2 

X 3 + 2X 2 



5X z +2X + 4 

4X 2 + 6X+ 1 

X 3 + X 2 + 8X-4 



2X X* 
X-2 2X 



X + l 



(*) 



A(X) 



3X* + X 2 -1 



X 3 -l 



X 2 -A 



X 3 - X 2 + l X* + X 2 + 2 



x 2 + x 



(a) 



X-l 
X + l 2X* + X-2 



B(X) 



2X - 1 X 2 + 1 



X + l 



X + l 
X 



X 2 + X X 2 -2X 



(') 



X-2 X z + X - 1_ 



«»■ U. r] **-« **-fc'1 ™-[:::] m 



(c) <?i(X) = 



<? 2 <X) 



(d) Qi(X) 



*i(X) = 



<> 2 <X) = 



* 2 (A) = 



-X + l X 2 + 3 -X + 7 

A 2 -l 3X + 5 -3X+2 

2A-3 X X-6 

"X-l X 2 2 



*i(A) = 



-16X + 14 -6\-3 -5X + 2 
-21A+4 -2X + 3 X-5 
5X-7 10X + 3 18X-7 



<*) 



X 2 + l X 3 
-1 2 X+l 



R 2 (k) = 



3X 2 + 6X + 31 -3X 2 -5X-16 3X -7X + 8 



X-3 
-2A- 1 



X 2 - X - 1 



-X 2 + 4X-7 
2X 2 -2X-1 



81X + 46 -12\ - 16 -85X - 23 
4X- 1 15X- 9 12X - 5 

-9X-8 -7X 17X-2 

3X 2 +5X + 31 -X 2 -X-4 2X 2 -4X + 3 
X- 14 X 2 -2X 2 + 6X - 6 



(*) 



-3X - 2 



2X^ - 2X - 2 



71A+46 -12X-8 -A + 11 
-26A-30 llA+6 4X-4 

-15A- 30 2X + 4 16 X- 16 



tu 



Iom * cdUjL«» : oxr^M* mm J-*' 



fi (X) = x/-c ^ * 2 (M - /*£ (C) j *, a) = ^* (Q oN yUij. (u)jjtf-». 

IX + 2 X 1 v Tx 2 + 1 3X + 1 1 ., riM 

X-3 X + lJ LX-2 X 2 -3X + 2J 

X ( X) = B(X)-C(X) ~~~l ( i) 

A(X) = <?(X)*B(X) + K(X). «Jj£i ^ -A-iyi > Ji>"Vir J- 1 J* R &) j Q (*■)■ ^-*-jt (v) 
|~X 3 + 5X 2 -7X - 1 X 3 + 3X 2 + 5X+ lj [x + 4 X + 3~1 T-9X+ 1 -X - 9~| ^.i i.| 

LX 3 - 5X 2 + HX-'IO X 3 -X 2 -3X + 2j " [X - 6 X-lJ ()+ [l3X~6 9X + loj 



: i yijil jlT . ~U A 



1*1 — i r 



"■■ t: :] 



3 - 
-2 



io i . a* = p 7 i 

7J ^12 17j 

:] • - ■ f; :;] 



g (A) Otf tpop >jJv j& J g (X) OlTj jc^Lil- ^jci^^tM** B j A cJlTlil <jf u*^i-ir 

uU tp-u j jju- ytf* tf I g (X) alTj 6 = diag(fi 1 , B 2 B m ) jlTI^ <;t j*^ - ) * 

g(fi) = diag(g(B 1 ). g<* 2 ) g(B m )) 

. HI .3j>JI y>j* - 1 a 
i4 (X) - A R (B) ^Ju X / -£ of jJU- : ol—ijl 

^(23.9) j ajI^H £(X) cp-uil j^ull jj.0.1 jgSSU jV l^[ C «>ULI ^ J>B- n 

. £ (X) pX C J SjrJLI 

pi" OU t ^ j tfjap^j^ j& J F (A) OlTlilj ,4 J i^LU'l ^1 Xi.X 2 A n cJiriil4slj»ji- iv 

/<*!). /(X 2 ).-.... /(X n ). s f (A) j i#u:i 

O^fc d~* X-/(x) = c(x 1 -x)(x 2 -x)...(x s -x) : ^' : ^1— *jl 

|x i /-i4| = (* i -X 1 )(* i -X 2 )...(* i -X n ) j^*JI J**J cfifl 

c(X!-Xy)(x 2 -Xy)...(x s ^X^ = X-f(Xj). J 

olc^Ulil /M) = A 2 -2/1+3. JJUU-'I^I ij-jl -U 



^ = 



"1 


-1 0] 


2 


3 2 


_1 


1 2_ 



U» * cH*~l\ : At^tf* AWtt J*attt tit 

: ^ii^ll c lj5 , y«eU*4rtUU.i J ^ >sruir>J if ^l Ji>ll J^Uj 

**o = [i Sj (o] 
C = [c,y] jtc^tf** c i~- .i(c/i(oU-) j t M(0 + S(ot; (i) 

A(t)-B(t) = C(t) =fc <; -(0] -**"' (r) ««► j : *' — *-»l 



: ^ UJfi /fX] > v4 (X) ia^V ii>Ull > 

>jibdW yy S i ^ J^A j fj JuJI c F [X] j./ (X) j^ju. jgsT v > >U 5iUl(r ) 
• *//(/(X) ) >^ JW ».j / fj >j~& Jl /" (X) j 7 ^ ^ v> J^U. »U1 

1 jLjJI ^ 4*^b y4 (X) J* J>>L* Jo* **>rl u^* *»!• '•*£*-> • >j* cr*^ ^ J* J-^ Jo*-^ 
. J£ y*L* ii^u-uc j^cji ^ *jyJu A (X) J* #a>l Jf^rf »l>rl o^* **■ lT // i-^li* *»^L*uc 

F [X] j.iJj! «>*** UuI^a L^£~ F[X] ^y^t ii^i**. JSJ ot J 
. y j\ oii^u v > j^u u^si v4 (X) o|i F 0* * «V \ A (*■) I = * # ° ^'M n 

. y^f £>**>jd J^u-j* X ^^uu; j^'V .in 

^l&u Uf'i 4 F(X] ^ U^U ff (X) , A (X) 4 /f i*.^ j. j jou/ X >=•>«-*- 0* Jj*' 

o^i ^ Q(\) = K 1 -K 2 ...K t j P(X) = tf 5 ... ffa'ffiA-^-jliiy 
B(X) = P(A)-^(X)-^(X) (24.1) 

; j_f U&j 
. 54^p-Ij y?j oli O^Si ttl&LI mxii Irjill^ X oU^L^LI ot ,IV 

oi>^. gJL pjiplll djltll ^Uli oji r U^Jj jjtfilSiu jr;»>u*. * (X) j A (X) of ,» .V 
. s V JJ" 0- *m>* ^ (X) ol>^ ^4 ^\ iJJLtLI r UJI Ujyrj j^ J *r j^ ^ i«>* ^ (*•) 



u«uun >tu^M ju : ojlt^'j e'j" J - ^" 



m 



: Jbll ^.UtJI d-*- JO Jl «Jjt -^^i^" SJ-I* f vV 



/V(X) 



A a) o 

f 2 (\) 




o o 



u> ^( X ) 



: r ilLil j o»-^- 

.•* yy^. JT Jl>>.l^_ VI 



(24.2) 



... 0_ 

,r-l). ^.J^'^^J^/i (>.) ^ 



/ i+1 (X), (i = 1.2... 
1..JJJI j. io^l oI>-JlI JSJ jjiety iJ jliil ^Ull Jli (24.2) Jl r i?J\ j. A (k) la- ^ «>i— J>=" Ua^ 

Jiij Jfft)Ji Vj-*" 0* ^j 11 ^'>-U JSJ ^1 £lj^ll r liJI >» r > * i* H) - 1 « 

. V iijzii Jl IjLL.1 

^jji o-i-^ 1 oi>^ii jsu ^i iij^ii r uai uii /;•+ , (A.) ^ /;• (X) jr n a) j ul u 

: y. A (X.) J JULjW (X) J J 



S S (X) = A(X)-f 2 (X)-...-/ s (X). (s = 1.2 r) 



(24.3) 



. JiJj^i a; ^ (X.) o\ ^^ 

N(\) = diagC/jfX), ^(X) / r (X), 0) 

N t (\) = diag(A 1 (X), A 2 (X) /i r (X), 0) 



: d[j 



(24.3) o-. 

«s(X) = A(X)-/" 2 (X)-...-/" s (X) = Aj(X)-/i 2 (X)-...-/i s (X) 

i /- 2 (X) = A 2 (X), ..-; o^ i ^;?ia) = A(X)=A 1 (X) > /f 2 (X) = / 1 (X)-/' 2 (X) = A t (X)- Aa(X) tfl., 

: 'jj* £<> (X-) = 1 ^j* 'M **^ i JJ^ LJ . 



(24-4) 



^(XV^.^X) = /" S (X) = h s (\), (.5= 1,2 r) 



. A (k) UUI S>i-li o» a^j j£i. (24.2) j lU^dl TV (X.) y>L-il o«i .VII 

F CM J* J* 1 ^" *r JJl ' «i , '> l » "K***? "J^i V^ 1 '^ ottyUMUlt U£»j 



4(X) = 



>*> 



X + 2 X + 1 X+3 

X 3 +2X 2 +X X 3 +X 2 + X 2X 3 + 3X 2 + 
X 2 + 3X + 2 X 2 + 2X + 1 3X 2 + 6X + 3 

U£>, . * 3 (X) ^ iM(X)| = X 3 +A ? . J j g 2 (X) = X y. A (X) a* u^Jt ^ ol>-*J ^1 iij^JJ ^Ufl 

: 01(24.2)^ j4 



/i(X) = ft (X) = l, f 2 (\) = ^(X)/ gl (X) = X. / 3 (X) = g3 (X)/g 2 (X) - x 2 +x 



t1« 



„4tttt £*** JW : OxrUtj ^.Ijll J*mI1 



: >* 



N(k) = 



10 

A 
A 2 +A 






.u j jr ^j a (A) - u\) = .., = / fe (A) - i ou r ^ k ^/*(a) = i oir ui . ^ (A) j 

: Jk sf VII 5j>J <^f 

ISI.,) olT .1*1 y F [X] > Cjc*\&* F [A] > ii^iij n ^jaJI ^ j^u^il X Ui>u~ o^SJ .VIII 

A(A) = fpi(A)} (7il fp2(A)i (7i2 ...fp s (A)} (7i5 ,{i = l,2,... ( r) (24.5) 

9 V ^Luui , F[A] > JI>*-VJ <LL* jjPjoLs.ia^ljAjJU.oljjsT p t (A), p 2 (A), ..., p s (A) ^ 

?/»/ = ft + i >/ 1» /f+ i (*•) f~*ifi(ty ^ u . Jr^J >^l J* 1 * 11 iJU " 1 d ^ J ^J*j '>** *J^i ol jXjB m 

(/ - t,2,...r-l ;y = 1,2 j) d^ 

. >i (A) J F [A] > yj U4I ^ (24.5) j ^ Jl | p (A)}'tf * 1 J*M o! 

: r ju* 

li-r* j£i <J o^ ijJLLI jIjl-^I Ja*. Jp t 10 ij- jjJl j. j /4 (A) ^ A 3*>Ul ol »J 

: JUi urli^Jl 



1 

1 

(\-l)(A 2 +l) 













(A-1)(A 2 + 1) 2 A 

(A-l) 2 (A 2 + l) 2 A 2 (A 2 -3) 



A(A) = l. / 2 (A) = l. / 3 (A) = (A-l)(A 2 + l). 



\2 , « ^ 



A(A) = (A.-lxA' + irA. / 6 (A) = (A-ir(\'+irA z (A z -3) 



<^utf* **»* jla : oiP*«j eW 1 J -1-1 



tn 



(X-l) 2 . X-l. X-l. (A 2 +l) 2 . (X 2 +l) 2 , (X 2 +l). X 2 . X. X 2 -3 

: r ju% 

(X-l) 2 . X-l. X-l. (X 2 +l) 2 . (X 2 + l) 2 . (X 2 + l). X 2 . X. x-v^. x+v^ 

: Ji UT LJ /[I r 1^1 ^ ^ t ^> UT ; jjis-^ll JJ^JI jus i XSjL\ *U*l Ji». > ( v ) 

(X-l) 2 . X-l. X-l. (X+0 2 . (X+0 2 . X+*. <X-i) 2 . 
(X-o 2 . X-»\ X 2 . X. X-v^3. X + v^3 

: * ju* 

: ^^U-'l ojl, l^UI irjJt oijiy^l /f (X) >V^ «>uJy^l ^l^iitjl^^U 
X 3 . X 2 . X. (X-l) 2 . (X-l) 2 , X-l. (X + l) 2 , X + l 

: JyjKi r i>a >*ty iij^i» *>uli 0jT/ 9 (>.) *LfV 

/s(X) = X 3 (X-lf(X+l) 2 
dj^ll J»ULI -w^ (r 4 / 5 (X) Ji^SJ j oJUzJ Jll JJU «J/M r l>UI i/ti j. J»i* / 4 (X) ^?j 

/♦(A) = X 2 (X-lf(X + l) 



N(k) 



10 

10 

o o X(X-i) o 

oo o X 2 (X-if(X + i) 



oo o 
oo o 



X 3 (X-i) 2 (X + i) 2 o 
o o 






Olf lij y F [X] > oc*l£u i F [31] > orci^JLIj « ij-jJill j*j obo>l 31 &>*" ojSS .IX 



41^b* J3I~*« 



^ lu^ii oi>-ii jsu ^i d jjsii ^uji ou . y jl ^u>u- v > j->u p (X) oif isj J ^y. - y 

oj A (X) _J s ir>dl oli lujll ol>-JLI JSLl pjip^fi djall ^UJi uj>> P(X) . ^ (X) J 5 ir>dl 
. H «5*ll 3J j^ll oU^LJlI j* UJ j P (X) Irf Oj& JJi P (X) . A (X) oVU J**i ,oJ of ^jj^JI j- 

Vj^I J* £^r* >-** S (X) ut ^>>&j /4 (X) J j ir-joJI j* £j* >*** R (X) ot ,>>ki 
ji^l IJL^ jjib 0| 1 P (X) = ify ,oJ; . * (X) ^j u-S 4J P (X) . A (X) J J" 

1*1 j * (X) ->>- J* 0^-* o? J* 1 * <^ (») u b J?* *>4 R (X) A*t ^ 0) u ! J* A (X) > 
jj 1 5(X) = R (X) o^e (i) yWj.il (X) j ^ V >T ^j /I (X) j* J^ 0? J*L, of (iii) 
U*^ l>u* c JjUVI JL>L t ^jL, 5 (X) OU (iii) 4JU.I j ul S (X) = — R (X) O^j (ii) 4JU-I 

. A (X) J s irjaJI ^ >T 

, S (X) = * tf (X) j\ S (X) = R (X) UjU^ u^i P (X) = Hi (k) Cfll jc^l 

: y^l oVU-lj-SJ^Ij ^ (X) >>Skll O^J P(X)= i/ /y (/(X)) TjmS.1 jjmJ 

/ (X) V> J^t- * ( X ) *->>-* 0* -^< J J! ^r-4 00 l j?S *j*& R(X) ji^sil 14* il j« (0 
R (X) j vl j jf t ^T *Ju* ^^i J*»U- /{(X) J»>»-» J* *-*-* ^1 *-*r-*i ("0 ^ (^) ■ a* ^* L ' *-*^ 
: djSU (iii) aU.1 jut S(X) = R(X) Jj^ (ii) j (i) OcJLLl J . R (X) J 

S(X) - K(A) ± /(X)-r(X) 

. >4 (X)J j i-jaJI^ ^^ >— 3T (X) ^-e- 

io^ c*l>-JL J^ ^^ ^ F (X) .v4 (X) J j ^tjoJI j* ^^ > jTu! JLjf iiSij 
6lTiil J .4(X) J s Vj^^'*^j1I^I>^IJ^^^^^« (X)OlTlil . i4 (X)J J *r>* *>• 

r u " « W ^l ^»f (xh (x) J j ^j^> *>k i«ji< ^i>-ii j^j ^i fijim r ^« ^1 (X) 

B(X) =P(X)M(X) u! »:J , ^(X) J 

g (X) ^-ie ^i(X) ot Jli ^ ^j yj! oli^u* J^l^ ^ p" 1 (M > A{\) = P -1 (X)- B(X) o^fl 

Si(X)=*(X) Olj 

^1 iijLii r iai ou yjl oii^u ^> >i^ ^ c(X) j P(\) oirisj ^j*^-t 

. /4(X) J J V-j-aJ' ^^ *«>! 
V> J-' 1 ^ ^ S'(X)j C'(X) = <?'(X)' B'(X) ul u C(X) = S(X) • <?(X). , fi(X) = P(X)M(X). ul ^>J 
JSD jju^ll d jLsJLI ^uai ^* C (X) J J ir jJI cA* ^^i> ol>^il JSO ^1 siJJl\ ^.UJl OU t y,l ol*>U* 
C" (X) J j ^.jjJIoliiu^l >-il J5J Ji^M ii^lili ^.UjIjSOj S' (X) J j ^^oJI oli iu^ll ol>Jll 

^' (X) 0- jsu yjuii Uil g~ j^ s j . * Vj* u* *->' eft) oi>^ gjL ^1 iijitii ^uji ^* 



t^Utfl 



J&J) : oxr^h e 1 ^ 1 J*"* 11 



TU 



. ^4 (X) J j i>-juJI oli <>u^JlI oi^aii JS^J jjip^fl iij^K *^UJ1 *-ii >«► C(X) = P(X)*4(X)*0(X) -J 
c^um UljUl ^ r vj u*-> >4 (X) - [ a, y (X) ] JSJJi ^ U-, V o>^, JT of > ^ - r 

/i(A) o .... o ,..o 
/ 2 (A) ... ... 



N(\) 



... . . . 0_ 

(i=l, 2, ..., r-1 ) ±~fi+ t (X) f-i/i (X) j Uwl j /;- (X) Jf *£, ^ 
. ir jij*l j. j a,y(X) =fc ^* j^ jj *l J A (X) =£ o! til ^yiU* >4 (X) = <JU j i>*~** * >J! o] 

a n (X) -^■Ai-I y^* 1 *" yy.ij 4-ijyii! ^^jImoU J (1,1) *«0 jl\ J ^*Ull li* 

: JSJJ' J! A (X) o>-JLI JjSft 




A (A) o 
fl(X) 



0) 



JAV J/llui-Jlj. ^^^ a iy (X)otj ^ (X) ^ ^*JT ^V a lA (X) ot »J (y) 

: ^J jl XT J^iJl j. I o>Jl Jj I^XJ Ll^x . a n (X) > 5 SJI 

ai-(X) = 7(A)an(A) + r lj7 -(A) 

^>~JL q (X) ^> J^U j fj\ & >j^\ d * c >j , au (X) ±j> ^ Jjl U^ ^ riy (X) ^ 
Jejic &U^ j^J . r tJ (X) j* j >j~*}\j J/t\ j^\ j ^1 0,41 ^jt ^ i^ J^l 
^ li] a xl (X) ^J (1,1) ^^il j ^j6 i ju^i j» jixjuj ujb-ij ^^Jl ^ r ^>il ^ 
j. i> A* 30* -uJ t Vij (/) > J,^l ^i LJli >4(X) ^ ^^ JSU u-U flll (X) O^l 

. (1,1) coiijs-c ^i y-u« 

«/yW^u>>'^VJj (i) > J— ^ uT JJ «i>II ^XiLJU /I (X.) j. ^* JT ^^Jl la* ^ lil 
& ouJl ^ ^>iJ ai? -(A) - 7 1 j(A)-a 11 (A). j aij(X) - q ii(\) * a 11 (X) jl ^yLJ , a n (X) > i— iJl JJu V 
a V"(M - 7ii(X)-a 1; *(A). J-fij a ix (X) > ^uJI J*: Ia* jl . J^l ^Jb q ix (X) v > J^L>. / ^1 
J-t ^S^Jj ^ uja, uiT li"a n (X) Jrf J^JI ii* ul . Jj^fl j^\ Jl i fj\ |j ^i^l j^K'^ili . a /y (X) J^ 



m 



t^imi A»^i jlj> : gipatj pijii j^» 



(JUI) >I UbjiJ c jAJIf -bfj a n (X) J* «-JfcLJU an(A,) J*<~il! J,tf j* li* ol U 
^^uT Ujbifi Jfl a>*U oljtff j. <$jUj ^>w jjif J* J—* J*- OdjUl ••*» £& • «ii(*-)-r-iJ 
a n (X) > J-* A- U i^Uil J^l^ll j. *j4* 04* i» li^Ull ^L* j. ^s-^ ^Je^l a A1 (X) 

. (i) J* **r Cr «Wj y^J** f*« 



/i(A) - 

/ 2 (A) 

C(X) 



. wijlUI c/lUJI^jOj* i^ljj^j 

. / /+ t <x) fjufj (X) jr o? ^ ^uu u,^ 



J>-»-t 



^(A) = 



A + 2 



A + 1 



A + 3 



A 3 +2A 2 +A A 3 + A 2 + A 2A 3 + 3A 2 +A 



A 2 + 3A + 2 A 2 +2A + 1 



3A 2 +6A + 3 

. U i/Ufcjl <^ JO JJ 



^*JI IJU J=* ^ S^L. J~^- . 4p-I^ j> j*^\ »JU ot j^l^Jf <>j /* (X) ^UJ (JiA^/l dj^ll 
: jpj^* j/m ^1 & Jiiil *>ji c > jl xo . r aLj (i) ftsUll J* J^ ifli, j (1,1) ^jll 



/t(A) 



1 

A 2 
A+ 1 

1 






A + 1 
A 3 + A 2 + A 
A 2 + 2A+ 1 


A 3 + A 



A+ 3 
2A 3 + 3A 2 + A 
3 A 2 + 6 A + 3 



'1 A + l 
A 





A + 3 

A 3 + A 

2A 2 + 2A 



P °1 

LO B(A)J 



2K + 2A_ 
: bjSii loS^ j . X j> B (X) ^W ,Ji»4l d jldl r lill tfSfl 0j& j 



A 3 +A 



2A +2A 



1 
A 



A(\) 



X 

A 2 + A 



2 A + 2 A 



X- 1 



"l 











A 











A 2 + A_ 



A + 2 
A 2 + 2A 



A 2 - 2 A A 2 - 3A + 2 A 2 + A - 3 






. U ^UUI d*e- JO Jj 



«jmi *»- jn ; Qj^Jij y«j» JmOU 



TT. 



: J*>J< >*? 



/4(A) -v 



1 X - 1 

A A* 

A- 2 A 2 -3A + 2 A 2 +A-3 



A + 2 
A 2 +2A 



10 ■" 

A -A - 1 
A+l 



1 

-1 -A -1 
A+l A + 1 



1 A - 1 A + 21 
A 

A+l 

Tl 



10 

A 
A+l 



1 A + l 
o -A ? - A, 



1 

1 



_0 A(A+l^ 



*ta(-l); ff 2 i(-A). *3i<-A + 2); K 2 i(-A+D. K 3 i(-A-2); H Q3 (-\); . y/|i o*^dl JU^U dtij 

^23(1); ^32(A+1). W 2 (-l); ^32(-A-l). ^ 3 (-l). 



otT til t> <Jj' oU^u*. ^^ J^U j£i u*b n ir>> ^ ^^ ^ (X) Iju.^ «>*** ot o*^ - v 

. ^yL* > bl* j ^ (X) | ( .Li* OlTtiJ j ) 
OIT tij t» Vj' ^*>> <^ / JJ /i irj-*" o* 5*>» ^ (A) USt «>~ Jl>.l j£x *t y> y - a 

. ^yU jf btf | ^ (A) | ( Jm» OlT lij j ) 
(Ui ^JlT tib) cJlf lij F [A] j- .^U'^jSii. F[X] > o^il /< (A) la~* o^L-L j^ J j^ - ^ 

. iJ jl CjU^A-** s^j* J-^ ^ (A) 

: U4« ^ ,1 ^ p ( X)' 4(AV <?(A) - / J^SL £~*Q(\) j P (A) jrc»>i— -u^t - \ * 
-4(A)- 1 = <?(A)'P(A) 

|A + 1 1 

4(A) - I l A + l A 
2 A + 2 A+l 



1 

A-l 

-A 



A + 2 

A 2 +2A- 1 

-A 2 -3A-2 



? + 2A + lJ 






x 2 +x 



X 2 +2X 



_2X 2 - 2X X 2 - 2X 2X 2 - 3X 
X 2 



X-l 1 |"l 0*1 

X 2 -l ~ lo X 

L* - 3A + 2J L° X 2 J 



+ 1 X 3 +X 2X 3 -X 2 +x1 fl ol 

-1 X 2 + l X 2 -2X+l| ~ A + l I 
X 2 X 3 2X 3 -X 2 + lJ |_0 X 3 +lJ 






w 



^jmm a^ ju : qj>*j ee»j» J-*" 



A+l 


2A-2 




A-2 


A 2 








A 2 + A + 1 


2A 2 - 2A + 1 A 2 - 2A 


A 3 




A 2 - A - 2 


3A 2 -7A + 4 2A 2 -5A + 4 A 3 - 2A 2 


*\j 


_ A 3 +A 2 


2A 3 -2A 2 A 3 -2A 2 


A 3 




A 2 + 2A + 1 


A 2 + A A 3 + A 2 + A - 1 


A 2 + A " 




1 


A 2 + A + 1 


A 2 + 1 A 9 


A 2 -l 







A 2 + A 


A 2 A 3 + A - 1 


A 2 


*\/ 





_ A 3 + A 2 


A 3 A 4 


A 3 + A 2 -l 











— 




*A 2 + 1 A 2 


+ 3A + 3 A 2 +4A-2 


\ 2 + 3 




A-2 


A-l A+2 


X-2 


'V / 4 


3A + 1 


4A+3 2A+2 


3\ + 2 


A 2 + 2A A 2 


+ 6A + 4 A 2 + 6A-1 A 


2 +2X+ 3 




A 2 







1 







A 2 - 2 A 


+ 1 


"V 


1 










X + 1 - 







\ 2 (\-l) 2 (J 


ui ( 


1 







1 










A a -A 









A* -A 9 



<*) 




1 









A-l 











A 2 -l 



(O 



<•> 



0) 



5-wl^ JSU *fj\ >UA\ &~j w^ *U»*I Ji-jSijAU jLrfl Jfc. > y/M f-ljill ±rJ-\X 

A 2 -A. A s -A a , A d -2A 6 + A 4 (• 

A+l. A 2 -l. (A 2 -if. (A 2 -l) 3 W) 

A. A 3 + A. A 7 -A a + 2A 6 -2A 4 + A 3 -A 2 (r) 

A. A 3 + A. A 5 + 2A 3 + A. A 8 + A c + 2A 4 + 2A" + A 2 + A ( *) 

: vl^LI 
A*. A 2 . A. (A-l) 2 . A-l. A-l 
A+l. A + l. (A+l) 2 . (A+l) 3 . A-l. (A-l) 2 . (A-l) 3 





w. 

(r 

A. A. A. A. A 2 + l. (A 2 + lf. (A 2 + l) 2 . A + l (> 



A. A. A 2 . A 2 + l. (A 2 +l) 2 . A-l 



(A-l) 3 . (A-l) 2 . (A-l) 2 . A-l. (A+l) 2 
A 5 . A 3 , A. (A + 2) 5 . (A + 2f. (A + 2) 2 



(r) A. A. A + l. A + 2. A + 3. A+4 

(i) A 3 . A 2 . A. (A-l) 2 . A-l 



1. 1. 1. 1. A. A(A + l)(A + 2)(A+3)(A+4) 

1. 1. 1. A. A 2 (A-1). A 3 (A-l) 2 

1. 1. A-l. (A-l) 2 . (A-l) 2 . (A-1) 3 (A+1) 2 

1. 1. 1. A(A + 2f. A 3 (A + 2)\ A 6 (A + 2) 5 



(« 

w. 

(' 



- m 



i^uun **+« jcj> : ji^unj tf ij« j^i» 



TTT 



SoUl SJLL'f SJUUril oV^UI ^j^f > - i • 



D% x + <D + 1)% 2 = 

(D + 2)*i - (D-l)x Q = x 

<D + 1)% 2 f <D+2)% 3 - e* 



AX = 



D 


D + l 





*i 







D + 2 





-D + l 


*2 


= 


t 





D + l 


D + 2 


X3 




e< 



// 



*i 2 <-1). Ai(-D. * 2 i(D+l), // 21 <-D-2). ff 31 (D + l). * 23 <D), tf 23 <~4). K 2 (i). * 32 <5D+7). tf 32 (-£D), 

# 3 <2). X 3 (l/5) 



P^g = 



-1 

5D + 6 1 -4 

-5D 2 -8D-2 -D 4D + 2 



1 2(D + 1) ^(5D 2 +12D+7) 

-i Ad ~^<5D 2 +7D) 

sD |q(5D 2 + 7D + 2)^ 



1 
1 



o o d 2 +|d + |. 



= Ni. 



AQY^Hd\AX= If Jij^sJ X = Q Y JS\ J^l J^aJ 
: 4-*: PAQY = N,Y = Mf SWUH^m 
(D 2 +|D+i)y 3 = 6e'-l J yi=0. y 2 =t-4« t . 

y 3 = X ie -*V« +K 2e -t + | e t _ 5. , 



n = 3C ie -**/ e + \t - | . * 2 = Wd*- 4 */ 8 + Ca'e-* - \. x 3 = 



3 4 



4i>^A <j$t\ J>aaH cil^S 

: Ji U UUjj LJ* J*-, (24.4) f l.w>b JJ^^I^Xj^V 

diag(jttt). &X) £<X)) 

|P(X)-(X/-^;^(X)| = |P<X)|-|«X)|*<X) = &(X)-6<X)-...&X) -=^j 
: j^j | p (X) | . | Q (X) | = 1 o\> i ol^jfiiX) j 4>(X)o\U 

XI - A J SjjwmUI >M v> J^ j^ n IrjoJ* j-j ^ >4 ^O*-- 1 >* il ^^ , j*T oj - IV 

: „W ^joJi ^ 

m (A) = 0^ ia-ft UOJI 3^0* J* W (X) tP^yi *jOJ-l jrjiT ^ ./I ir>*H OlS <A (X) = 1%U 

(^o^uJ^^JI^IoJILbj mfll)^) .AJ ^>Ui» ibUlt m(X) - ^Sj AJ J&\*jMj&' 

m(X) = X- ao\ Jli /i=Oo/ OiT IS] (i) 
m(X) = X 2 - fliX - oq ; oli A 2 = *JL + o^ , JH j a $J A*£ dl l& &1 (H) 



4i>Ul JM J>*»J1 ^ : dXr^h ^^VaJl J^lf 



m 



o^+M + <*>/, o^Jj * j a JSL' A Q ^aA + bl olTtit (Hi) 



m 



(X) = X 3 - OjA 2 - ^X - Oq 



E i 3 



; 6U 



9 


8 


8" 


8 


9 


8 


8 


8 


9 



; pj> . J-*.:— 4 - a / = 6l £-»l>M J* 

11 2 2l [l fll 

212 + JoiO 
2 2 lj |_0 lj 

« 9 = ^ + Oo. . ^ ■ ou^i^il .4* j* Jf j. J ^1 ^Jl j. >J^t ^^jJI JU^L 
* 8 = 2fl^ 

61 ^u-J 61 ti£x v4 2 j^L* J0 j^t j£j jw; 61 ( JJ ^-J ) -uu j . Oq — 5 j fl, ^- 4 j 

A 2 - 4A - 5 ->* ^J US ^ >J^ J<^J ^ 2 = 44 + 5/ 

/U) = uli F > ijj- j*iT J /(X) 6tTj F > /1 irjjJI ^ *u^ ZjJl** A cJlf ii] .K 

/(X) JW ,4J/n (X) J^l^l ^(Jaii 61T lilj)6lT fcl 

: r yt-JLl j 6*-^- 
^ J yJfW ar U^I>^^^ « *rjJ)»u* >< i~j*«jJL*L m (X) J^\>jJ±\ j&ol .VI 

: 6>L>U /^(X) l+^ r Ju A(X) P / 2 (A) f n . x (X) ^LilLlolj^^jlu 

*>-lj J-'j*j >* J j^l *j^t jjiT v > J^U- ^ v4 J <f> (X) jUI Aj aU jrjiT 6i .VII 

M (X) J <~*A 

( -Lii 6lT tit j ) olTtii ti i^Lu ijU. 3J jt r y /1 i^aJI ^ 4 ^ a^Ul s>JLl itjj^J 6t .VIII 

. J-ii 1U.U. y*. J.Ijp ^ J m(X) J^l 3j4J.I jrjiSU 

LlJj^lija^ljrjiTj >UI ^^i^iT 6lT I SI ^ h*j» jf L^t /* i^jjl j, ^^ A «^L~ ^ 6j» 

t>Lu^ U ( J*ii J IT iijj ) 61T I Si j^i t ijijl. jrtf. /I S^jOJi j*j io^. A ~43jju*> 0^3 .IX 

»t (X) J^/i *>*! j*iT6U t w-JjM > /« 2 (X) j W!(X) a^^l ^j-a- I/5 2 j S, -i 6lTiSl .X 

w 2 (X) j m!(X) J >^fl AJJA\ ^^Ult _^ D = diag(S 1( S 2 ) ^Ul £>-?-« 



TT» 



4ftj**4 JaW ^^aJ1 ^ : uxr^lj *>■***« J*-*" 1 



^ycij F [A] ^ Jl>**l ILU ^ IjU. io^lj *>w oij^iT gi(A),g 2 (A), ...,g w (A)o£j .XI 

|A/- i4j | = lg 7 -(A)} 3 1 (j = 1, 2, ...,m). . dj& £_* ^jjl* > <»>**• iiy o! 

<£U) = Ui(A)^ 1 -{g 2 (A)l" 2 -{ ft| (A)} a * U*£i B = diagMi,^ ^) JU 



g(A) 



= £(A) = A n + an-iA n_1 + — + c^A + a (25.1) 

: Je lc g (A) Uff Si^ULI J>^- 
C(g) - [-a], if g(A) = A + a (25.2) 



C(g) 



1 
1 




























(25.3) 



1 o 

1 

- °n-3 ~ a n-2 ~ a n~i 

^(A)Ucij JoLjLj JJ ^/j >t ^>WjeT^(A) ^^wjjsSJ C(g) Uj^JI ^>-JB b\ .XII 

. ( OC^JI OruU *_>b£jl IJU J J**iJU (25.3) J ^jl^l iiy^ll J>ke C(g) *Juja* Oj^Tu^Uj* J^ij ) 

: JiU> OUjJI JtJIj. 
j]* Jri(A) = (A— a) , -^ ^ L>r^ -^* s * ^ *->'^ *iA>* j* *^~*» -/4 wJlS^liJ .XIII 

a 1 ... 
a 1 ... 



1<„ £J\T lil t / s 



... a 1 
... a 



j n - 1 cJlT li] J = [a] (25.4) 



k I - Bj X I - A jl t r* J-*^JI t ^ <JLJU (i) ihUI j* pTlT».> jli^LiJU B j A o\ ^j+j*^ 
^l^yijSjjto.^1 J-I^JI^UoI Yt J-iJI ^IX j VIII jo>Ji J! ULJUl IJi* jp g=«j . ol^lSiu 



g(X) j P (X) ^SSLijriplJL*^bi>U*4 r jj 1 4sl Jl tt Jm-Wj- . VIII ijidl JJ bLU ^j, lift o] 

P<A)-(A/-A)-G<A) = A/-B j 

P<A)-<A/-A) = (A/-fl)-<?*(A) (i) 

P(A) = (AZ-By-S^A) + ^ (H) 

0(A) = S^A)-(A/-B) + K 2 ("0 

Q'\\) = Sg(A)-(A/-^) + * 3 (>v) 

: 4^i (i) j>^J. A ^sJU * 3 ^ R 2J Ri ^r 
(A/-«).S l (A)-(A/-i4) + /?!(A/-/() = (A/-«)-&,(A)-(A/-A) + (A/-fi)K 9 

J 
(A/-a){S 1 (A)-S 3 (X)!(A/-/() = <A/-fi)K 3 - R^Xl-A) ( V ) 

; 5i(A) - Sg(A) = ^ U&j 

(A/-fi)K 3 = /?!(A/-/4) < vi ) 

V-P trf VWI VjJI u* t J^ Vj* o- (V) j- -r*^ **J* ^J^ ; - ruil " 4jLLI i 4 ^ ^J 

: **— 4 ^i» (vr) j (iv) 3 (>ii) L***-l HI 

/ = Q(\)-Q~\\) 

= e<A){S3(A)(A/-/l) + tf 3 } 

* <?(A)-S3(AWA/-/1) + iS2(X)-(A/-S) + /J 2 U 3 

= (?(A)-&,(A)-(A/-/l) + S 2 (\)-(\I-B)R Q + /^/J 3 

= <?(A)-S,(A)-(A/-/l) + S^A)-Rx-(A/-X) + tf 2 tf 3 

; 

/ - tf 2 tf 3 = !<?(A)-%(A) + %(A)-*il(A/-i4) (vii) 

(vii) j. ^M *3>H u J S^-<J'Ull -4JILI J 4^1 Jlij / - * 2 i? 3 ^<?(X)-S 3 (X) + S 2 (A)/? 1 = o^lj 
* 3 = R^ ol J. Jrtl> -wl^l \>\~»&H\ ±)A Vj^ ^ t« A i-db >VjJj- 

^ : (Vl) J* ^-^J 

\1 - B = A 1 (A/->t)A2 = A/^rtg - /^A/^ 

A/-B = XI-R^ARi U£*j /J, = JV oli X yu /J 2 j J?, ^ 5j >4 ut U 

. ^sLiJ ^j&tt ^jolf-Lii. B j A o[j 

F [X] j a j*- jjS"/ (X) olTj F > n V jJ ,y i~^ *>-* J j> A cJlT ISJ : Jd l> ^v> ~ Y 



./(A) J trt (^) J m(A) J^t *jjU.I j^T( J*ii Oiriii^) OIT iSl/(^)=J0oU 

/(A) = 9(A) -m(A) + r(A) 

/(4) = 9(<4)-*04) + r(,4) = r(A) 

m (A) ir> u* J» «=*->> uU r(l)^0 olTtit iftl . r (^) = jl £v /(>4)=0 o\ »d 
r (31) = oj£, o\ oil ** A J j^M jyU-l j*iT y m (X) o^ j,* *L-*> U ,jJUt Luj 

. /(A) JLr-U m(A) o\j 

f(A) = ^(^).m(^) = 0. jyL* /(A) = ?(A)-m(A). ^>J t ^JCJI uU jJ 

/ fl (3i) ^.UsJI jms.^1 y> » y-^ 1 ^ ^ i-u^ «>-l yn (X) j*5M j>U-I j^fjl : J* U j*^ - r 

I A/ --4| = <£(A) - fti-i(A)-/ n (A) 
adJ(A/--4) = g n -i(A)'5(A) 

(A/-^)-adj(A/-^) = <^(A)-/ 
(A/->l)-g nHl (A)-fl(A) = g n -i(A)-/n(A)-/ j! 

(A/-^)-fi(A) = / n (A)./ (0 

M A ) = ° ^ TT J-iW O* * «>JI Ji bLL-i j /„ (A) . / J r U A 1 - ,4 0l 4f liSij 

:>^ j - /.(A) ^ iff (A) Otorf V ii^JIJIU^J 

/n(A) - 9(A) -^(A) (ii) . 

: ^>k]i /n (A). / J tr-L* j^ A / - A uti m (4) = o\ U 
m(A)-/ = (A/-,4).C(A) 

: a_^J (ii) 5 (i) ^*J» r l4^.Uj 

(A/-^)-B(A) = /n(A)-/ = ?(A)-m(AW = ?(A).(A/-<4). C(A) 

j 
B(X) = 9(A) -C(A) 

. -u-* (ii) JJbtJUlj q (k) I j! ef 1 fi(A) ^^^JT^ ? (A) uto^l 

/n(A) = «(A) 

cUl >jJ*. s&jj? >j±~ j^ g(A) U o^ g (A) ajjU-I j*i£J UiJI C (g) 5iji-.ll Ot j*^- t 



*j»*i «an ■»***» ^s : otis&Jt j ir ^uJi j-*n 



UA 



: ^ (25. 3> J ijJLI^^ULlul 



X -1 
X -l 



X -l 

°o a i a 2 °n-2 ^ + a n-i 






C(X) 



0-10 

o X -l 



-l 



*(X) *»i a 2 ^-^ X+a n - 



g (X) y-uil >~ of Lc * (X) y> C <*) J jUI ^l j^oli I G (X) j = ^(X) u! U 
1 j* G (X) J (n — 1)5*- jd oli ol>w*U jSJ ^fl 4^1 r UJI jli 4 + I y G (X) J 

. g (X) a>5fi U^>u- j^T <** J» j* ii^i-^ C(#) of of ii£*j 

^ *(X) = X 5 + 2X 3 - X 2 + 6X - 5 3^1 ^J UJ>i 4»jaU\ oi- • 



5 
10 0-6 
10 1 
10-2 
1 



Uo» »i!i 



10 
10 
10 
1 
5-61-20 



£aftLa1 JSU** 





: yui 


j^U-I 


oij^r^ 


JSU UJ^II «i>-JI 


^\-\ 


A*- 2A 3 -A 2 +2A 


(') 






A 3 + A 2 - 2A - 1 


0) 


;?(A 2 + 1) 


(*) 






(A 2 -4)(A+2) 


(*) 


(A+2)(A 3 -2A 2 + 4A-8) 


(j) 






(A-l) 3 


(r) 



1 

1 

1 -3 3 



(r) 



1 
1 
8 4-2 



M 



1 

1 

1 2 -1 



,I^JU 



(') 



m 



4*j*4 ^USn jjmJI ^ : dXr*Ms sr*W iH" 



10 

10 

1 

16 



O) 



"o 1 


o o" 





1 





1 




* 


-1 



(*) 



1 

1 

1 

-2 1 2 



(*) 






M>*-— <y( ii - a 22> 2 + 4ai 2 a 2 i * &-* O^ Jil ^ = [<*//] «s*WI i^ji fr MH-»* JT 61 ^*^ — Y 

dlagd.l l.*(X)). Jl* JULlI j SajIjJI (j(X) Jjifcl-A 

(ii) -> jjJlj iWh *>U.I *jp*?l (i) i .U*l ojM >< oU^Uil j. JSJ - * 



(') 





1 1 2 






12 2 






2 o" 




"113" 






"lOO 




1 1 2 


(•) 


2 1 2 


<*) 


1 


(r) 


5 2 6 


<*) 


2 




1 1 2_ 




2 2 Ij 




1 




-2 -1 -3 




3 


"-5 4-6 3 8" 




2-3 1-3 






"211l" 


-23-212 


(c) 


-1 -6 -3 -6 


(-0 




4 2 3 


4-3 4-1 -6 


-3 -3 -4 -3 




-6 -2 -3 -2 


4-240 -4 




_ 2 6 4 6 






-3 -1 -1 -2 


-1 


-2 


1 2^ 























« 



:v>U-4-l 



(X-l)(X-2)(X-3); , i.J(X-l). (X-2). (X-3)Ijms- V . £<£(X) = m(A) = (X-l)(A-2)(X-3), ( I ) 



X-l. (X-l)(X-2) 
. X-l. X-l. X-2 



- I.J - Ijjte-V .£ 
I.J 



X+l. (X+l)(X-5) 
. X+l. X+l. X-5 

X. A 2 -4X 
.X. X. X-4 

X+1.X 3 -X 

. X. X+l. X+l. X-l 

X. X(X+1) 2 
. X. X, (X+l) 2 

A-2.A 2 -A-2.A 2 -A-2 
• A-2. X-2, A-2. A+i. A+J 



I .J 
I.J 



<£(A) = m(X) = X 3 ; (v) 

<£(X) = (X-lf(X-2); (r) 
m(X) = (X-l) (X-2) ; 

<£<X) = (X+i) 2 (X-5) ; ( *) 
m(X) = (X+l) (X-5) ; 

<6(X) = X 3 - 4A 2 ; ( *) 
m(X) = X 2 - 4A ; 



*•* .£ <£(X) = X<X+i) 2 (X-l) ; (-0 
m(X) = X(X 2 -l) , ; 



I jUl* 



13 

V *<£(X) = (X-2)(X 2 -X-2f ;( ) 
<><X) = X 2 -X-2 ; 



4(A) = X 2 (X+i) 2 ; (j) 
m(X) = X(X+i) 2 ; 



VIII j VII jcijti\ j>j> - > • 
X o>JI 0*^- n 

/H t (X) ol J m(fi x ) = m(fl 2 ) = Oj$L* m o! vJkj rn(D) = diagtm^), /r.(fl 2 )) = oj : >\lj[ 

m (X) 0^-i m 2 (X) j 

. XI o>Jl j*.* - t r 

. & JsJoll j* ^^iJI i*>u* ojjU. (b ^-J 



l^iT wlU 1*>J ( -Lui cJlT »il j ) wJlT 131 k JsW' J- ^>^ **>**• <Jj& ^ ot o*^ 
yi^Jl JJ 1.1 4jjL~. 0j& tf>*H 4j jUl. j /i *>• jJJI j* 4 io ^ ii>L*i <*#£! ^aJ! 6l ( I ) j*^ — i j 

lib) air til |pi />C<? = /I, POO = fl jj& £-* j /» jrJjU > JUi^- ±$j* ,*# a?m jf 

. ylj iJ j^l ~1>JI ji S ^iotflJJ^JI ^ S(A) = AD - 8 , R(\) = XC - d J ( J*i» OlT 

>4- 1 t >pj^*=Ii j£x *jU 5 Vj^ u* ~*^ jf A ii^i-JL m (X) ub^/l ->jjU-lj*iT OlT lil <;t j*^ - n 

.5-1 Vji ^ 4 J ^ac jjO*- j^iSo 

. (^^yUlJ s^jiyi /* -43jJuA\ ^j£~ *\*y j^l ^jO.! j*iT J~=J-iy 

m(X) J J*^>* * (X) j. X-X,- >* J-l* jTut ^- 1A 

VII ii^Jlj- gStfiJiJl «JU : ^Uji 
M-X^^/D + r/ - OjSLi r ^ i-~ m(X) = (X-X t )g(X) + r. ^l, ^^Jl ^ j\ J 

<l> (X) J oUil >I^JI v > J^^criJ ^ *>^ J< ^ Cfi^J^ A = * J I >*=-!- ^ 

Olf lij oU j^So g(A) oU X j cps-ifr .aj-u- jiiT J g (X) J IT ijj Jj L. j*^ - t • 
d(X)^ \ oj& AJ J^/I^jO.1 jrjiT m(X) ^ g (X) J ^1 dj^il r LUI ( J^Oiriilj) 

.TTj^ia- Vi i>JIJ-^1j rf(X) = l ^>i (H) 

. m (X) i>-j-> 0* J^" 
*iriSljF[X] > Jl>.^l JiU > F > J»>l v4 J m(X) &*i\ j^Ij^ JlT lil J a*j>.-^ 

5/i j /<5J ojJ^t jjjO.1 ^jr^SU ^jX > /i (X) j m (X) -. y jJ j ooo^ jo>^ B j A j£J - rr 

. jruiU 5 ^ j- JT OjSi ^ UJt* m (X) = n (X) J ( I ) 
3 j. A o\^jJlA\ bj& Uu*. Jlij X J*l* jp -bjj *y U U^^o j* ^^^ « (X) j m (X) 0' (v) 



tn «*>«* J& **»» .C* • ******* sf**n J-» 

/4-n(S/4)-S = (/4B)-n(/4B) =0. J S-m(/4S)-/4 = (B^)-m(B4) = : ■»!— 'jI 

<£(A) = A* _7 V<A). il^j. &4 j ,4*J#; s JI* t# d.lJ J! £l v tfj»> y(X) j 
B j A cJlTlilJ j»^ . A J «k-.UUi^iJ ^-U. j«s-V 4«*s. JIT/ of^^J-r* 



Cit^jj^^U\J^i)\ 



<UUai **~JL lujti jpj» 

R-* AH j A o^UHI j n V jJ j. ju-JU u£*>UJ <*"jj^ ^>Ull i»t r» J-*" J ^-> -^ : ittt -^ , 
l«Llj* Ul jL*VI j £*" (ii) J*-* jj^J oli l^jSi ,Ju-d (i) JJI fl-MJ? ott^ULI JT 






to j— -ji j \Jj ir /„(*) J C(/„) syji s>-H oi / rt (A) *u >i>^ J^i-wi^u 

: j> A I - A J i/lfcJ ^ JSa jl dli a*i »J 
diag(l,l,...,l,/ ; .(A), / i + 1 (A),...,/ n (A)) (26.1) 

*sl >4 J ^.lill ott>^Ii JSLi 
S = dl**(C(fy,C(f j + 1 );....C(f n )) (26.2) 

D { = diag (l, 1, .... 1. ^(A)) j ^ q/,) d Ji*.* l^li i^UJJ! olj*u*« USj^oI^^p 
o^Ull o*^ 1 u»j 0^ Jru c/^Lil ^ Uj^ JUij . diag(D ; - , D ;+1 , .... D n ). j *Il, S ol dli ^ gkj 

-J ^li- S jl Jf Li 
diag (1,1 1, / ; -(A), fj^(k), .... / n (A)) 

\J-AJ s*lsiijj« j^s-SWJ-tjJ "4>^ *i»li>~*J (26.2) ^sLil ^>^J v:^ o^M iu^ ii^L** jTot / 

: 1 JCU 

/ 8 (A) = A+l. / (A) - A 3 + l. / 10 (A) = A e + 2A 3 +1 



TTT 



4|iUUt *+u&U ttjtf JKJM : Ji^Ullj ^^jL^I J^mII 






















1 








C(/e) : 


= [-1]. C(/ 9 ) = 


1 



-1 




i 




Q/io) = 














1 








1 
1 
1 












-1 








-2 








~-l 
































1 


























1 























-1 

















5 


= diag(C(/ 8 ),C(/ 9 ).C(/ 10 )) 


- 


















1 






1 






























10 


























1 


























1 





















-1 








-2 



H: UaX_* Ojfcf 






-100 000000 
000-100000 

010 000000 

001 00000 00 

000 000000-1 

000 010000 

00 001000 

000 000100-2 

000 000010 

000 000001 



»o» .(26. i) j i>j\j}\fi(X) *u.i oijjjr <. i& juj jj»to. v jj,«ru *& a j jjui sj^-ii ot ^>j 

FW: pi(X).p 2 (X) p t (\). JJIjU^OiLB j^l^Ulijji.li.ljjjTj. / rfJ » ^ y/ll ^l^ll o! Uj! 

/i(X) = { P i(X)} (?li {p 2 (X)| l ' 2i ...{ Pt a)|^;- (i-/,/+l n) (26.3) 

J s;LL. C (/,) *tU» j* ^. v-j ^LU j^ *T {p fe (X)l^i a t>^ J.U. tf * 



dlag (C(p** ), C(p™ ) C(plti)} 



4AJK* v^M *s»i« J 1 *-* : oxr^s u-jt-^i J-ai 



m 



■^j 



.X/ - >4 JFJ* y^l r l>a ^J oU^L-J^UI £^Jtt ^.li. FJ* >4 1*^. «>^. JT u! II 

: T JtU 

= V*^ l >»/ r ljill.4i U^l ^U^IolX + 1, X + I, (X 4- I) 2 . X 2 -X 4- !, (X 2 -X+l) 2 , 



[-1], [-1]. 



1 





0' 

1 
1 



-1 2 -3 2 m 



-1 o 
-1 
























-1-2 












1 
1 













10 





-1 







0-12-3 








1 

1 

2 



: ujiflaJi <y jiuai jsjai 



C (p) <jlsJ\-4*jJlA\ J^uJLJU^l ulT lil{/>(X)}</ Ujl U-U jcpI /? [X] > JI>-*J iLUJI ^ ^juL! 

: jS^iii 1 < q ulTlil j 

C(p) M ■ ■ - 

C(p) M ... 



C ff (P> 













C(p) M 
C(p) 



(26.4) 



^Jb' Cj(/?) = C (/>) ul ^Ull ^ (26.4) j oji^l C?(/>) a>-JLI ol . \jUj U^U ^i u^Si 
J> ^Ij 4-ljJI *^U tf jLJ J^u J«t ( 26.4) j ±rjt *A fM {p (X)}* J 4*jJ\ jji «>LJLI 



OjSi {/>(X)}* J iv^J! J>; a^LJJuU C(p) 4L.UI U-i^JI «>^JLI J-*s-iUi* 



TT« 



ajubm **-au uyu juj» : jjPJij ^*jL-ji j—ai 



C'(p) 














/v 


C'(p) 














N 


C'( P ) . 

















. C'(p) 














N 


C'( P ) 



C (P) 






«*'■[: -j} •■[!!] 



: r JKU 



ip(A)|* = (A ? + 2A-1) 4 jSU 



C</P> 



10 

1 -2 X 
10 
1-21 00 
10 
1-210 
1 
1 -2_ 

. ii o>ji J ij» J^iUJi j£ui j t j^i ^ ^l. ;uuuvi j£* *l> C(^) J «iUu 

: * 4 «; U juj a__* 






,4 ii^L-J X + /j X + / j \ 2 -X + J 4j/t\ r \y& <lij 3y c*\ijjiA\ ol 



: j* HI **>Jlj *JjM jjiUIIJ^illolfOailFg^. 



1 

-1 1 







1 
1 



0-11 



j> <x 2 -x+ i y j <Vv« 



-1 















-1 






0-11 
0-1 
















-1 
















-1 














1 



-1 



**Aja\ *+*&* UjU j&ja : *j>uij ir oL-ai j^ai 



m 



t ol^ii >u j i in *>ji j ^iyi J>uji JLji v-j -~ j- u J! y-T ^ui juj in , ii 






C (P) 








fl i 1 



(26.5) 



^tAOl ^>U» JS^fl jl ^>Ufl Obj jr j£* HI «e>A J *jljl J>^l JS^JI j- ^Uii <JU.I *u ^a; 

: j^U ^« [(25.4) J *JJA / ^u-j»(26.5) ^ ^ ! C ?<^ J W] 

Ck-atf dj\ r U *>~ JT >Lj (26.5) JS^I 



© JO» 






i 

0-100 








0-1 1 
0-4 



i 1 
i 



Jj U IV <J>JI J. £^J 



. t - T J!UI >it 



xrv 



4ajw *+*a\j *uy\* jkjm : uxr^J»j u-At-ai j-o*ii 



: jjiaii ^^un juai ji jijiii 

Modern Afeefcraic Theo ries, Benj. H. Sanborn, 1926. **j'-* ^^S ojjJ Uf ->Li* ,JJac Ui> 4^ 
Browne, E. T., American Mathematical Monthly, vol. 48 (1940). j j>* jL*- Jd* J\^^' ( ■* J>? -^ j 



AWI uj A J v-iJb J>* Lili g (A).X = C>j£i £**. m &ft\ ItjjJIIS F [X] j ^j^IJI ajJ-I jf 



bjZj c ^ 2 J*f - JT tri U*± u*k_ AX = [2, 1. lY > X = [l. 0, 0]' o**^ 1 ^ 



[2 -6 3J 
1 -3 iL$a 
1 -2 Oj 



ul ^ K = [1,0,-1'] ^^ ! M * * a -l >J^ ^ ^-- A- <r^l o^.j (^-I)JT=0^ 
. X + 1 ^^Lt^SJUn. Y oJL* (A+I)Y-Q JI^ >j xy * [-l.o.l]' = -r; 

*>u*Ji Jj^I .> j-U-t jr^iT ol . m (X) ir jj j* U> jjj^l iLJL 4»r> ol j£*^| oil « ^LT,. ^4* Jif mu 

. XM >> n JLiLI J ojl^J! 

ji, Zijjua* jSx* a^^j F J* // i»-ji olij **j^' ^ ii>L*Ji ^j-^4-' J>WI J^JI S J^ 

: bJi,L~* F ^ R SSLt 

R"M« = S = *#ag<C jf C i + 1 C n ) (26.6) 

: >s*^IJ.UIUJ J )l« > L*li C f - o'^>i- Q h C(/y) J* (26.2) j^U^iiJ^il fhfcj^ 



^(A) = X s i + c is k s i' 1 + ... + c i2 X + c tl 



C, - 





1 
1 



-c 
-c 
-c, 



ti 



12 








-c 

1 -c 



ts- 



: JS^JIL-A 



: JiU^J (26.6) SWJI^ 
/J-M/J - S - dlagCC,, C f+1 C n ) (26.7) 



+JUtiM V^ ¥jW J" 1 - OiLr^i ^Jt^ll J—M ttA 

(26 . 7) ILJSJI j* gJc-J . Sju^I & <Jti *ul 

AR = ^t« i: «j +1 *»1 = lR j .R j + 1 ..'...R n l***lC]-C]+ x C n ) 

= [KjCy. J? i+1 C i+1 /f rt C n ] 

Wi - [/Jix./J i2 /ft 5i ]Ci = [/Ji 2> /J i3 Ri Si , -f^RikCik) 



/?i 2 ~ ARix* Rio = 4/?i 2 = ^ *ii ^isi = A *ii (26.8) 



-£'**« « AR i Si (26.9) 

: -^- (26.9) Sj (26.8) j. ,>hj-=IU 
s t 
-2 c ik A ~ 1 R% 1 = 4 5i ^ii 

(/4 s * + cis./i*- 1 + ... + c i2 /l + cuDRit = (26.10) 

. j£UL (26.10) i^:T LiSlc <. okljjl^l C, -*>! Jr" 

fi(A)-Rn = (26.11) 

A^.jIA^. oL^ai ol U fi( A )' X i =0". J&DI (26.11) iftUI -U-b ^ JT, >Jo J?,-, J >jiJ 

. 4iu -»~r /;•(>.) ji ^ ^oji x { i^i :>_£, jn «jlui oip^. <> 

. UJL. n— y +1 j. jjte (26-2) IhUl ji* JJIj LU iUi-llj « UiJ* JJI /? ;.ufl u| : jU^l 

XfMJfi -4 Si_1 ^i («- = /.; + i ») 

J,^ U>I J* £^ /j(A)./j +1 (A) / n (A) :>**H J.ljJI J! ^1 > ^ 5JJWI *>0.l J*- 

0< Sj F S« i+1 S... i« n . 

: f .Uj U Uaj o^ j 
. F J**<*j**j « LfVj«> ^ i*j^» 4>jJLA .VI 

. f > iSj* n ii oii *i«*li jsu ^t j> oii -e rt auu To;u jt„ ^ (0 



m 



4Ajan yggj 4Jj« jkjh : ajpdtj ^^lji J— ai 



. -€„ ol**j> ^. LU- ^Ju-^ ^ JJ1 j F > 4-T^ /i Jl oli ol«*dU ^ ( -€„ ^U 
jiJI ^Ui c tW- Jfc- y >•/( ^1 JjU oli -€„., UJU f4tU JST W . 2 <£J (iii) 

. . . \LS*j 
: J — >r-l ^ t li* o*y u^J 
■ [Ay , AXj t .... i4 ^ Xj\ Xj + lt AXj+ tt ..., A J ^/+i» •*** X nt AX nt ... t A X n ] 



A./4X=[l,l.l]'. /4 2 A = [3.5.61' ^U-^ ( oj$ii^=[i.o.or:^j 4 = 



1 1 1 
1 2 2 
1 3 2 



V JLJU 



^S* 



dl ^k X Jj (A 3 ^A 2 +I)X=0 df&lfigu A*X=[u.2b.Z0Y = *A 2 X-X; tri t-* 

: .L-*Lj f 3 (\) =rm(A) = X 3 -5X 2 + 1 = ^<A). 

"l 
K = [X,4X.4 2 X] - 



"l 


1 


3" 





1 


5 


_0 


1 


6_ 



1 -3 
6 
-1 



AR = [AX,A 2 X,A 3 X] 



"l 


3 


14* 


1 


5 


25 


1 


6 


30 . 



R~ r AR 



"o 





-f 


1 








_0 


1 


5_ 



= s 



ojj JJI R «i>ui1 ul . a* U> <JLL ^j ( t \ aUl >*l ) /w (A) Jl ^k jai-l IJA > oLS> ^* 

. R- l AR=S SWUH ji* ;o>t oli^ <UL J ol^^u L^i 



Cfllj X-l d\ ^k X j A X = X bj$J> Jlf = [l.-l.o]'; ±&j A = 



2 1 3 

1 2 2 

2 2 1 



: A JLJU 



^.j * *rt-" >i>) m(A) J r tt i d* c a^Jj 4 J m (X) J>l ^>u- jrfT uj& ol «£** A-l 

. A J L^LU T j^V Oj$L ul 

t^ LU ^U^. y. >«y = [2.1.2]'. -4*7 = [11.8; 8]' ^U^i' u^ii ^ =[l.0,0]'.j^l .ULJ 

m(A) * A 3 - 5A 2 -3A + 7 = <£(A). Jl l ^H X oil ^ 3 y =[54.43.46]' = 5^ 2 y + 3^y -7 y 



4jum ^au ay^ai jm\ : oxr^'j ^t-ai j-ai 



tt. 






/T 1 /*/? = 



/? = [Y.AY t A Q Y] = 



OcJUi >jl 









-7 


1 





3 





1 


5_ 


"l 


2 


11 





1 


8 





2 


8 



: O 



d *> 3**zj 01 #^jU!I j£x j 



0^j& L-u* 



.x^jM j* -^Lil >au *T {/>(*)}* U 0j£ (26.4) j ojl^JI C q {p) tf>Ull ol ^ - i 

*' - C^p) j. J/M ^Jlj j^l ^u-JI j £\J\ ^J\ >*. oi . ,s V joJI ^ Q(/?) ot »J 
ja XI - C//0 J ($-1) is-j-rt > ^>i ol>-ll JSJ ^1 -Ij^JLi r UJ| 0^& IJuj ± 1 j* 
: ^^j/^-lp^J^Jjl.l l./ s (A).^ X! - C q (p) J SjUSOUIJJ^Iol J* JU^I^JI 

<£(A) = |A/-C 7 ( P )| = |A/-C( P )|? = ip(A)|^ 
:(v)j* III iiJiJIj jjl^Jl J^UJI JSjJI jl A 4 +4A 3 + 6A 2 +4A + 1. J* 



V) 



1 


'1 













1 













-1 




1 
-1 




1 


(-) 











1 






1 











-1 




-1 


-4 


-6 


-4 



A + 2, A 2 -4, A 3 + 3A 2 -4A- 12^i^^«>'^ ^ ■ hJ^ J ^jl^l jSCiJI j* ( I ) J^'UJI JS^JI 01 - r 
:( v ) ^ III j II >*>Jb jLaiJ^liJI JSoJ' o; A + 2, A + 2, A + 2, A- 2, A- 2, A + 3. j* ~<Jj*}\ r ]^i\j 



S HJ± S 



-200000 
0-2 
0-200 
2 
2 
0-3 



(-) 



-2 























1 














4 


























1 




















1 











3L2 


4 


-3 



(') 



i>ui 01 . ui o>ju jLai js^ji j* (\) J^uji jsoji 01- t 

: ^Sjjtt*^!! J*l^l jlj A + 2, A + 2, (A 2 + 2A-1) 2 , (A 2 + 2A - if 
(A + 2)(A 2 + 2A- l) 2 , (A + 2)(A 2 +2A- if 



U1 



4Ajktt ***AU *uyXk JUJ* : OjPftlf j tr *»l«ai J*£! 



(-)^ II vjirtj ^IjBJS^Iluf (v)>* I «>Jj ^1^1 j^UIlJSoJIo! 





-2 








































-2 
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-2 


1 








































1 


































1 


-2 











































1 


































1 


-2 


1 








































1 






















.0 











1 


-2 


1 








































1 




m 





























1 


-2_ 


1 
































o" 


« 


► 1 
































c 


1 


1 





























fl 


1 







1 
























2 1 


r o 


-10 


-6 
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1 



















c 


) 
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) 
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2 


-11 


12 


17 


-3 


L4 - 


-21 


-6 




-2 
































o" 







-2 
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- 


-1 


4 - 


-2 


-4 
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1 








































1 








































1 






















1 


-6 


9 


4 


-9 


-6 














-2 

1 




3 
- 


3 

1 


-1 




-6 
2 


-2* 

1 


0.0] 


r. 


■ULJj 


A 


= 


1 
1 


— 


2 

1 - 




1 


1 
-1 


2 
2 




1 














1 


- 


2 - 


1 


1 


3 


1 














m 1 




- 


1 





2 


0^ 



(') 



(v) 



(-) 



jt»J- 



A a X=[-Z.l. 1,1.1.2] A*X = [1.0.-1.0.0.-1]' X. AX = [-2.1.1.1.1.1]'. : I*-** t>j&» 
'j-~* A.*-2X 2 + I Jl ^k X of A*X =[1.0.-2.0.0.-2]' =2/4 2 *-*; Irt M-* *lk~ ^W^* 



4JL&U iU^U *jijitf JKJM : JiPiJIi ^L^l J^ill 



ret 



^y =[-i,o.i. -l.i.o]' oi j x 6 j ouii ajui ^Up c lu. ja=_ y = [0.0.0, 1.0.0]' ^l 0J 

^ ^^1 ^j^ol lc . X 2 -l J! ^ y oi J A 2 Y=Y Lfi\j . ^JUI .i» ^U* ^j y ^ LU Ja_* 



/? = [^g, 4 X$ t ,Y e . 4 -Y e . 4 X e , A Ay = 






-1 1 


-2 


1 


-3" 










1 





1 






1 


1 
-1 


1 
1 


-1 




1 
1 


FT X AR = 





1 


1 





1 










1 


-1 


2_ 





"o 1 o" 

10 

0-1 

10 

10 2 

1 



AZ - [3, 0, -2, 1. -2, 0]' j'i^H "^ ;i -- LJI y^ U £" ^ ^^ Z = t°* ** °- °- °* °1' **^ °* : * bp "^ U 

i4 2 2 = [-1,1.0.0,0.1]' = -4X e + 4 3 X e +Z; oi : 4JG **!-*>• ' ^L^ 1 ^^£-> Z ^.lUjU— 

IM . A. 2 -l Jl uU, IT = Z-^AT e = [2, 0.-1,-1, -l,-l]'0^ (A*-l)(Z-AX e ) = J^SC U£»j 



* = [1,0,0,0,0]'. i^Ujr yi = 



■2 -1 -1 -1 2 

13 11-1 

-1 -4 -2 -1 1 

-1 -4 -1 -2 1 

-2 -2 -2 -2 3 



J&-^ 



A 3 X 



tri LL* aiL- *.i4* = [-2,1.-1.-1,-2]'. 4** = [1,1.-1.-1,0]' . 01 r Ji7 l> gsiu 
w(X) J^JU- j^T lift jjoJ-I /Tu^hJ X 3 -2X. 2 +3 Jl ^ X of j [-1.2,-2,-2,0]' = 2^-3* 

y=[ l, 0,0-1,0]' fJJu U o« UJbJ lil j [-1, 0. 0, l, 0]'; V UJli Jj</i j^JI ^ gljl ^*Jl /4 j c >* Lou 
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